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Courtesy ‘‘Concrete™” 


LARGE CONCRETE BUILDING CONSTRUCTED LIKE 
PORTABLE HOUSE 


The Walls Are Molded Flat on the Ground, One at a Time, Then Raised Into 
Position by Jacks—Scheme More Extraordinary Than Edison’s 
Proves Successful 


A scheme of concrete building construction, even more extraordinary than 
Edison’s idea of a one-piece house, has been tried and found successful at Camp 
Perry, Ohio., in the construction of a two-story mess hall for the state troops that 
practice on the rifle range each year. 

In this scheme, which is revolutionary to say the least, the walls of the 
building were molded flat on the ground, one at a time, then tilted into position 
and made fast. 

The first wall was raised into position during the month of July, after 
having been poured, tamped and finished on a horizontal plane just above the 
ground. The building was completed some time ago and pronounced high!) 
successful. 

The idea followed out in this novel form of building construction is that 
a more artistic finish can be given the wall if it is built flat on the ground, face 
up; that it is easier to get at, and that the saving of time and labor is great. The 
material has to be raised only a few feet, all false work is done away with and 
the wall is cast all at once. 

The principle feature in the equipment is a series of specially constructed 
jacks for raising the completed wall. In starting the building, a platform of 
2-in. timber was laid across steel beams about 4 ft. apart, these beams supported 
by jacks. The platform was not more than 3 ft. from the ground, and lay 
inside the proposed building. Boards were set up on the four sides to complete 
the form. 

On this platform were placed the window frames and the reinforced con- 
crete cornice, which was cast in sections. Special ornamental window caps were 
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required, so these were also cast separately and placed in their proper positions 
on the platform. ‘The concrete was then poured onto the platform in very wet 
form. After 2 in. of concrete had been laid, }-in. steel rods were placed in 
both directions, 6 in. apart, and the balance of the concrete poured on. The 
wall was made 4 in. thick and very little tamping was necessary. 

In 48 hours after pouring, a 5-hp. engine was connected with a shaft under 
the platform operating the jack screws, and slowly the wall was tilted into 


position. 


As soon as one wall was completed and raised into position the platform 
was swung around into position for another wall, the process being repeated 
until all the walls were up. The reinforcing rods were allowed to protrude at 
the edges of the walls, and when all were up, these rods were interlocked at the 
corners of the structure. The rods were twisted together, and an 8-in. board, 
the only false work in the construction, was placed inside each corner, concrete 
was poured in, and neat joints made, thus binding the walls firmly together. 


FLYING MACHINE THAT CLIMBS THE AIR 


The latest, and by no means the least 
promising of the flock of aerial fliers 
that have appeared recently, is the 
invention of J. E. Shearer of San Fran- 
cisco. It is the result of several years 
of study, and was suggested by witness- 
ing a parachute drop made by Capt. 
Baldwin in that city. 

The machine is constructed to per- 
form an operation just the reverse of 
a parachute. As Mr. Shearer says, “If 
a man at the end of a long rope 
attached io a parachute could climb the 
rope fast enough he would, tempo- 
rarily, ascend while the parachute was 
dropping.” The parachute form of pro- 
peller was adopted, and in practice is 
very simple. It is practically a case of 
“treading water” in the air, except that 
the treading is sufficiently rapid and 
continuous as to cause the machine and 
its operator to ascend. The inventor 
says: 

“The framework | constructed of 
bamboo, with cross braces in the lower 
portion, and a light shaft with grooved 
wheels at each end, at the bottom of 
the frame. At the top is another shaft 
carrying a wheel built like a bicycle 
wheel without’ any tires, at each end. 
These upper wheels are 8 ft. in diam- 
eter. A rope drive from the lower 
wheels passes around the grooves in 
the upper wheels, The large wheels 


carry at their rim four light shafts 
to which are fastened four wheels each 
4 ft. in diameter. These wheels are 
also similar to bicycle wheels, and 
between the spokes is placed a circular 
piece of canvas with a hole in the center 
as in a parachute. These “parachutes” 
by means of the sprocket wheels shown 
in the illustration are made to revolve 
with the large wheels, but in doing so 
assume a horizontal plane as they begin 
to travel downwards, and change like 
the feathering of an oar as they reach 
the bottom and commence to travel up. 
The large wheels are driven by endless 
rope drive from the jack shaft at the 
bottom which in turn has a sprocket 
chain drive from the engine. 

“The guy rods in the picture do not 
belong to the operation of the machine; 
they are simply to hold it in an upright 
position while being photographed. 

“The basket for the operator is, in 
flight, suspended below the motor. It 
is not shown here. 

“No long flights have yet been 
attempted. The flier with all its equip- 
ment and engine weighs 175 lb. and 
the recent test was made with a young 
man weighing 96 lb. When the engine 
was started the machine gradually rose 
to a height of 20 ft. and remained 
captive there some time, being anchored 
by a rope. There appeared no reason 
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why it would not have ascended to a 
great height except that I did not want 
to endanger the young man’s life. 

“Il am convinced the flier will not 
only rise at a rate proportionate to the 
speed of the engine, but will actually 
remain stationary in mid air for a long 
period of time, by simply running the 
engine at the required speed. The flier 
is guided in any desired direction by 
turning one of the sprockets on the 
large wheels forward or backward which 
tends to change the position of the 
canvas ‘parachute’ wheels so as to throw 
the air from the machine, or draw it 
toward it. The machine can also be 
turned around like a top by causing 
the canvas wheels to be tipped endwise 
on each shaft: This is done by chang- 
ing the axis of the big wheels to a posi- 
tion similar to that of the front wheels 
of a buggy when turning a corner. 

“Actual tests show I am able to lift 
35 lb. more per horsepower than has 
ever before been accomplished in aerial 
work without the use of a gas bag. My 
first machine is 19 ft. high.” 


INTERNATIONAL BALLOON RACE 
FULL OF THRILLS 


The International balloon race for 
the James Gordon Bennett cup, which 
started from Berlin, Sunday, Oct. 11, 
was full of thrills, and many narrow 
escapes from death. In fact, the results 
clearly proved that the only practical 
place from which to start such a race 
is one of the cities in the central part 
of the United States or from some 
part of the continent of Europe further 
removed from the seaboard than Ber- 
lin, Paris, or London. 

Of the 23 balloons that started in 
the cup race, five spilled their occupants 
into the North Sea, and many of the 
others were compelled to ascend to 
escape a similar fate. The British 
balloon, “Banchee,” won the race by a 
flight of no more than 300 miles, meas- 
ured by direct line. 

The most thrilling accidents were to 
the American balloon “Conqueror,” 
manned by A. Holland Forbes and 


Augustus Post, and the Spanish entry 
“Montanes.” The accident to the 
“Conqueror” occurred only a few min- 
utes after the start. The balloon was 
at an altitude of 4,000 ft. While more 
than 80,000 spectators were watching 
the ascent the gas envelope sudden) 
burst and the balloon-shot downward. 
Great ragged edges of the envelope 
showed on both sides and many of the 
spectators, appalled by the impending 
disaster, fainted. The envelope took 
a triangular shape and then was trans- 
formed into the semblance of a para- 
chute. It came down slower and slower 
and finally disappeared behind a block 
of houses, but it was still falling too 
rapidly for comfort when it reached 
the earth. The basket tore through a 
mansard roof, dropping the aeronauts 
into an occupied attic. Both Forbes 
and Post were assisted out, their inju- 
ries being no more serious than a few 
bad bruises. 

The “Montanes” came to grief the 
following morning while at an altitude 
of 6,000 ft., the two occupants escap- 
ing by the same wonderful good luck. 

The five balloons which dropped into 
the Ocean were the American entry 
“St. Louis,” the Swiss “Helvetia,” the 
Spanish “Castella,” the German “Bush- 
ley,” and the German “Plauen.” The 
“Princess Victoria,” also a German bal- 
loon, dropped into the harbor of 
Ottermdorf, but as the shore was only 
a few feet distant the aeronauts landed 
without trouble. 

The experiences told by the occupants 
of the five balloons were thrilling 
enough for the wildest kind of a Jules 
Verne story. In each instance the 
aeronauts were buffeted about for con- 
siderable periods of time before being 
rescued. 

The countries represeated in the race 
were: The United States, Great Brit- 
ain, France, Germany, Switzerland, 
Italy, Belgium and Spain. 

Atmospheric conditions were respon- 
sible for the short distances flown. All 
the balloons were apparently caught ir 
the same current of air and all vir- 
tually described a circle in their flight. 
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AMERICAN FLEET GIVEN GREAT OVATION 
BY JAPAN 


Never in the naval history of the 
world has such an extraordinary ova- 
tion been given the battle fleet of 
another country as that received by the 
American ships and sailors at the hands 
of the Japanese. No country ever 
received its returning heroes with a 
more enthusiastic and wonderful 
demonstration. Even such famous 
demonstrations as London’s “Mafeking 
night,” and Japan’s celebrations after 
the most signal success of its army and 
navy in the war with Russia, could not 
eclipse it. 

The fleet arrived Sunday morning, 
Oct. 18, and from the moment the guns 
of the American and Japanese battle- 
ships commenced to boom salute after 
salute until the end of the week the 
demonstration was almost beyond 
description. The Americans were 
matched ship for ship by the Japanese, 
and after the fleet entered the bay the 
ships were anchored in double lines. 

The festivities were opened by the 
usual formal calls and then the show 
of good will commenced. The greatest 
demonstration occurred on Friday 
night, crowning an unbroken series of 
luncheons, dinners, balls and garden 
parties. The climax was reached in 
a spontaneous outburst of enthusiasm, 
in which 50,000 of the populace of 
Tokyo participated. The torchlight 
procession, in which at least 50,000 
Japanese lanterns were carried, was a 
veritable river of fire. For nearly six 
hours the streets were packed with the 
paraders. Included in the line were 
dozens of bands of music and corps of 
buglers from the Japanese army and 
naval stations. Mile after mile through 
madly cheering people the great proces- 
sion wound its way. Representatives of 
various guilds, universities, schools of 
every class of boys, and other organiza- 
tions took part. In every hand was 
raised an American and Japanese flag 
intertwined. 

One of the most striking features of 


the week was the perfect order main- 
tained by the sailors while on shore. 
No single case of disorderly conduct 
occurred on the streets, although 
between three and four thousand sailors 
were given shore leave each day. A 
single incident will illustrate the spirit 
in which the American sailors accepted 
the welcome of the Japanese. During 
the demonstration in Yokohama one 
of the triumphal arches caught fire, the 
blaze reaching up toward a Japanese 
flag floating from a pole at the top. An 
American jackie dashed up the frame- 
work of the arch, through the blaze, 
broke off the staff, and carried the flag 
safely to the ground. 


GIVING THE “GODDESS” A BATH 


The testing of a big fire engine at 
Fort Wayne, Ind., accomplished more 
purposes than one. To make the test 
comprehensive the stream was thrown 
over this public building, the water 
playing upon the figure perched on the 
very top of the dome, 
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THE KIMBALL HELICOPTER 


Front and Side Views of Kimball Machine 


One of the flying machines now 
drawing attention of aerial enthusiasts 
in the United States is the helicopter 
built by Wilbur Kimball at a cost of 
$10,000. It is this type of machine 
that Thomas A. Edison had predicted 
will conquer gravitation. 

The Kimball helicopter is little 
more than a light framework in which 
are 24 small wooden propellers set in 


a horizontal plane and run by a sin- 
gle motor. The air is forced down- 


ward by these propellers instead of 
astern, as is the case with aeroplanes. 
A large rudder steers the machine and 


an inclined wing varies the horizontal 
angle of it. 

Its construction consists chiefly of 
wood, aluminum and piano wire, and 
from a distance it looks like a huge 
spider's web. It has no planes and 
but one piece of canvas. The canvas 
makes a covered surface, which is 
called negative because the air strikes 
it on top instead of underneath. It 
is to be used to maintain an automatic 
equilibrium, 

The inventor is confident that his 
machine will rise to any height de- 
sired, and will make a speed equal to 


“A Light Framework in Which Are 24 Small Wooden Propellers” 
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1y aeroplane. One of the great fea- 

res claimed for it is that it will rise 
rom the ground gradually, giving the 
serator a chance to see that every- 
jing works properly before attaining 

vreat height. With most aeroplanes 
| speed of at least 25 miles is_re- 
ouired before leaving the ground. The 
axis of the propellers is not a vertical 
slope, but a slight angle, which tends 
to pull the machine forward. After 
the start the operator throws his 
weight back a little or turns the rud- 
der and the machine lifts. 
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of developing 60 hp. The front right 
wheel is double tired and strength- 
ened to withstand the enormous strain 
when traveling around a curve at a 
high rate of speed. 

The power of the gas engine is so 
great that it is impossible to run the 
machine on a city street, and when 
the mechanism starts working the ma- 
chine fairly jumps through the air. 
The inventor is wealthy and follows 
the sport purely for the joy of rushing 
along at a speed faster than the flight 
of a homing pigeon. 
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This Machine Covered a Mile in 57 Seconds 


“FREAK” AUTOMOBILE RUNS A STEAMSHIP PULLS AUTOMOBILE 


MILE IN 57 SECONDS 


One of the fastest automobiles in 
the world is here shown with its in- 
ventor, Walter Christy, at the wheel. 
The machine has been driven around 
a circular track at the rate of one mile 
in 57 seconds, although it is claimed 
that it has never yet been driven at 
its fastest speed because it becomes 
uncontrollable, endangering the lives of 
everyone hear. 

The machine is known as the “Freak 
Automobile,” because all its mecha- 
nism is built over the two front wheels, 
where the driving power is also ap- 
plied. Each of the five cylinders, two 
of which are to be seen conspicuously 
over the front right wheel, is capable 


UP HILL 


Employing a steamship to pull an 
automobile up hill is the latest tow- 
ing “stunt” reported by marine men. 
The automobile was a heavy touring 
car owned by R. F. Blackman, general 
manager of the Idaho & Washington 
Northern railroad, and he was stalled 
on Blueside Hill on the Pend d’Oreille 
river, Wash. ‘The steamer, “Spo- 
kane,” was lying off the slide and the 
chauffeur appealed for help to Captain 
Stewart. A line was run through a 
block at the top of the hill and at- 
tached to the automobile. The cap- 
stan was set working and the machine 
snaked out of the mud and up the hill 
in triumph. 
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JAPANESE AND AMERICAN METHODS OF CARRYING WOUNDED 
SOLDIERS 


A striking comparison 
of the respective meth- 
ods employed by the 
United States and Ja- 
pan for carrying sick 
and wounded soldiers is 
furnished by the accom- 
panying picture. The 
Japanese bamboo 
stretcher with its quilted 
lining looks, at first 
sight, to be more com- 
fortable than the woven 
wire stretcher employed 
by the United States 
army, but it is both un- 
sanitary and uncomfor- 
table, particularly in a 
hot climate. The san- 
dals, straw boots, 
crutches, pillow, and 
other adjuncts make the 
Japanese stretcher cum- 
bersome, in spite of the 
light material used. 

It is creditable, how- 
ever, that the Japs pre- 
pare for almost every 
emergency, and take ex- 
cellent care of the sick 

Japanese and American Army Stretchers and wounded. 
GAS RESERVOIR EXPLODES wards rather than sidewise. The reser- 
— voir was completely wrecked, nothing 

Half the population in the east end remaining but the semblance of a brick 
of Montreal, Canada, recently believed wall and a steel girder or two. 
the world had come to 
an end when a large gas 
reservoir, filled © with 
700,000 cu. ft. of gas, 
exploded with a thun- 
derous roar. The re- 
markable feature of the 
accident was the fact 
that no one was even 
slightly hurt by the ex- 
plosion and the subse- 
quent storm of bricks 
that fell for blocks 
around. The force of 
the explosion was up- 
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Of all the products derived from 
wild animals, furs are the most useful 
and valuable. They are searcely less 
important to the most civilized than 
they once were indispensable to prim- 
itive man, but expanding civilization 
is steadily diminishing the supply of 
furs, both by increasing the demand 
and by encroaching upon the territory 
in which they are produced, therefore 
this article. 

The growing and world-wide de- 
mand for furs of high quality can be 
met only by increasing the number of 
the animals producing them, and one 
great means of increase is the industry 
of fox farming. As a_ business, fox 
raising is still in the experimental 
stage, and although many experiments 
have failed, a few have succeeded to 
an extent indicating important possi- 
bilities for the future. Success is not 
due, however, to following out any set 
of rules, but depends upon the personal 
fitness of the one conducting the un- 
dertaking, 

The expense of raising foxes is com- 
paratively small. After building yards 
and securing stock, running expenses 
are slight. Without making extensive 
estimates of the profits of a well es- 
tablished fox farm, it may be said that 
every silver fox raised is likely to yield 
a pelt having a market value of over 
$100. Even pale skins bring this fig- 
ure, and pure black skins command 
almost fabulous prices, ranging from 
$500 to $2,000. It is therefore evi- 
dent that a modern income may be 
derived by raising comparatively few 
foxes. In the present stage of the 


By A. H. OSGOOD 
U. S. Department of Agriculture 


POPULAR MECHANICS 805 


SILVER FOX 
FARMING 


business the sale of foxes for breeding 
stock is very profitable, as the live 
animals in good condition often bring 
not less than $500 per pair. 

Like many new enterprises, fox 
raising is a business regarding which 
opinions differ. The favorable facts 
are that silver foxes are easily and se- 
curely kept in simple wire enclosures ; 
that suitable food for them is cheap, 
and that their disposition and the 
quantity of their fur can be improved 
by selective breeding. Apposed to 
these are the unfavorable facts that 
they are by nature suspicious, Nervous, 
and not inclined to breed regularly and 
successfully, except when cared for by 
experienced persons more or less gifted 
in handling them. ‘The number of 
persons engaged-in the business is rel- 
atively small, yet many of the initial 
diflicuities have been overcome, and it 
is therefore probable that under proper 
management fox raising will be de- 
veloped into a profitable industry. 

Inclosures for foxes are made with 
some of the many varieties of woven- 
wire fencing. No. 14 galvanized wire 
is best and the mesh should not be 
greater than 2-in., as young foxes are 
able to wriggle through openings 3 in. 
square. The fencing should be about 
10 ft. high and sunk into the ground 
2 it.. while at the top 2 ft. should be 
allowed for an inward overhang to 
prevent the animals from climbing 
out. The sunken part may be turned 
in 1 ft. or more, and flat stones may 
he laid at the edge to prevent escape 
hy digging. Experience shows that 
this precaution is rather more than 
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The Woven Wire Fence 


necessary, as the foxes try to escape 
by digging only at the edge of the 
wire, never seeming to think of start- 
ing to dig further back and under. 
The use of stones, however, is usually 
but little additional expense. The way 
they are laid is shown in one of the 
illustrations. The overhanging hori- 
zontal wire is easily adjusted along the 
top of the fence by means of cross 
pieces on the posts. This is essential, 
as foxes are good climbers, and in win- 
ter snow often greatly reduces the 
distance to the top of the fence. 

The fox farm of exaggerated news- 
paper account usually is represented 
as occupying a lonely island or a vast 
enclosure of wild land, and too often 


beginners are led to believe that such 


places are essential. This is not the 
case, for, although an ordinary back 
yard is not quite sufficient, but little 


more is required. If the inclosure 
are too large, particularly if they af 
ford a variety of conditions, the foxe 
remain so wild as to be unmanage- 
able. On the other hand, if the enter- 
prise is conducted in limited quarter: 
in a city, or even in a small village, 
where the animals are often disturbed 
by visitors, they become. restless and 
suspicious and do not breed well. The 
best conditions, therefore, are neither 
exactly natural, nor yet too artificial. 
Foxes require but little space and 
thrive in inclosures not more than 40 
ft. square. These may be but a few 
yards from a farmhouse, or, if visitors 
are excluded, in a quiet place on the 
outskirts of a village. Perfectly open 
ground has been used with fair suc- 
cess, and in other cases yards have 
been situated in thick woods, but 
neither extreme is desirable. 

The foxes often dig natural dens in 
the ground, but it is easy to accustom 
them to artificial shelters. These 
should always be constructed with ref- 
erence to the exclusion of light. Two 
designs of shelter are shown in the 
illustrations. 

Wild foxes eat great varieties of 
food, including mice, rabbits, birds, 
and insects such as grasshoppers, 
crickets, and beetles. At certain sea- 
sons large quantities of berries also 
are eaten. Meat, therefore, is only 
part of the natural diet, and many fox 


breeders, failing to realize this, have 


fed meat largely or exclusively. <A 
mixed diet should be fed them, in- 
cluding such food as bread, milk, table 
seraps, or manufactured dog biscuits, 
all of which are relished and have the 
proper nutritive values. 


Artificial Shelters Suitable for Fox Raising 
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THE METHODS OF FRENCH DE- 
TECTIVES 


The Paris police force, noted for its 
many wonderful captures, contains a 
number of detectives: who are clever 
actors and who are daily carrying on 
strange little comedies in a variety of 
attires. The name of many a French 
detective has become famous through 
his ability to impersonate various 
French types while tracking criminals, 
and although it is much more difficult 
to put on a make-up which will deceive 
in broad daylight than it is to prepare 
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to face the foot-lights in a theatre it 
is being done to perfection. 

Two of the illustrations show a de- 
tective entering a cab with his disguise 
in a bag and the same detective leav- 
ing the cab disguised in a smock. The 
third illustration depicts a scene at a 
railway station in which the detective, 
disguised as a countryman, is ap- 
proached by sharpers, whom he arrests 
after learning their game. 


WIND BRAKES PROTECT OREGON 
RAILWAY 


The continually shifting sand dunes 
in some parts of Oregon threaten to 
inundate the railway tracks every time 


Sand Drifts Like Snow 


the action of the wind stirs the fine, 
blinding particles up into a veritable 
heaving sea. The wind-brakes shown 
in this illustration were erected to keep 
the wind from piling this sand many 
feet high upon the main tracks of a 
railway line. 


THREE CONDITIONS OF THE 
OHIO RIVER 


Three of the reasons why the Unitea 
States government is spending mil- 
lions of dollars in the improvement of 
the Ohio river for its entire length 
from Pittsburg to Cairo, are shown in 
these illustrations. The first two 
views show the part of Covington, Ky., 
bordering on the river. One was pho- 
tographed while the houses were in- 
undated by 65 ft. of water in the 
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Covington at Low and High Water—ice Gorge 
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Steamboats Stranded by High Water and ice 
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stream, and the other was taken when 
the river contained only 3 ft. of water. 

The third view shows the water 
front of Cincinnati. A great ice gorge 
holds the stream and river craft within 
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when the ice breaks up is shown by the 
second set of views. Unable to resist 
the power of the ice, floating property 
is either cut down and ground to pieces 
by the ice, or, being spared to the lesser 


its grasp and navigation is completely evil of the two, is crowded out of the 
abandoned. 


river up onto the shores, twisted and 
The destruction and damage to craft badly damaged. 


MAKING 5=-TON WAVES ON A STAGE 


The scenic productions in one of the recent performances at the London 
Hippodrome included a sea-side scene in which realistic waves played the most 
important part. Nine waves were made for each performance, and each wave 
was composed of 5 tons of water. In making these waves, the water is released 
from a tank above the stage, falls 79 ft. onto a concave board, is shaped by this 
board into a wave, and rebounds from it into the arena in the form of a great 
breaker. 

The concave babble board is shown in the upper left hand, while the view 
at the right is the stage setting before the deluge. The lower view is the same 
scene after the flood comes. 

In the performance the heroine was bound to the danger post on the sands 
by the villain, and saved from the oncoming tide in the nick of time by the hero. 
The villain, of course, was drowned. 
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ZEPPELIN UP IN THE AIR AGAIN 


During the latter part of October 
the reconstructed dirigible airship of 
Count Zeppelin made its appearance 
again over the German towns and vil- 
lages near Lake Constance. The first 
ascension with the new ship was made 
with 10 passengers, and the famous 
German aeronaut was received with 
the greatest enthusiasm by the thou- 
sands who watched the flights and the 
millions who read about it the next 
day. 

The first trip lasted three and a half 
hours and was made without a mishap. 
The balloon made a speed of 29.31 
miles an hour at a mean altitude of 
800 ft. While at a height of 1,000 ft. 
the craft performed wonderful maneuv- 
ers. At an angle of 35 degrees it 
turned to the right and to the left and 
spun completely around, being raised 
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at the bow and stern at will, the wings 
or planes opening and closing like win- 
dow shutters. 

One of the most important flights 
of the month was made Oct. 27, with 
Prince Henry of Prussia as a passenger. 
In this flight the ship sailed at a speed 
of 37 miles an hour, remaining in the 
air several hours. 


CHESAPEAKE BAY CAR FERRY 


This is one of the 11 steel car fer- 
ries which carry cars across Chesa- 
peake Bay from Cape Charles to Port 
Norfolk. They have four tracks and 
can carry 30 cars, which amounts to 
a full train of fast freight. In 1907 
the number of cars transported by these 
ferries was 105,000 loaded and 33,000 
empty. 


Ferries an 


Entire Freight Train at One Time 
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Same Person in Same Position on Two Sides of Tree 


FREAK PHOTOGRAPHS OF A REMARKABLE NATURE 


How to Make Some of These ‘‘Spirit’’ Pictures 


Nothing lends itself better to freak 
work than the photographic art, and 
better examples would be hard to find 
than the ones here illustrated. The 
group of five pictures was taken by 
L. W. Hickman. The first picture shows 
the same head looking from behind a 
washboard set upon a chair; nobody 
is visible. The second is the same 
head and body facing itself but with- 
out legs. The third 
shows a man holding a 
plank, in the center of | 
which he is sitting and 
on the other end of 
which he is standing. 
Another, two bodies of 
the same person joined | 
at the knees, while the | 
last is two bodies with 
only one pair of legs. 

The “ghost” pictures 
—the work of Dr. C. L. 
Wyeth—in which _ the | 
stairway and the fire 
place show through the 
transparency of _ the 
“shades,” were taken in 
the fallowing manner: | 
In the staircase scene 
the camera was focused 


on the stairway and the shutter 
opened for one-half minute exposure. 
The “ghost” was standing behind the 
wall, properly gowned. When the half 
minute was up he jumped quickly be- 
fore the stairway, taking the pose 
shown in the photograph. The expo- 
sure was carried half a minute 
longer. The transparency of the 
ghost was caused by the short expo- 


Ghost Photo—By Dr. L. C. Wyeth 
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Another Ghost Photo 


sure he received. A rather dark room 
is necessary so that the figure can 
move into position without blurring 
the negative. The second ghost photo- 
graph was taken in the same way. 

In the photograph showing the one 
figure on both sides of the tree it is 
noticeable that the two poses are ab- 
solutely alike, with the exception that 
the limbs of one are a little farther 
apart than the other. 

TWO UNIQUE GERMAN 
BRIDGES 


The bridge over the Rhine at Bonn 
has four spans, three of which are seen 
in the accompanying view. There are 
many bridges over this celebrated river 
far more artistic in design than this 
one at Bonn, but it is peculiarly Ger- 
man in its treatment of the towers and 
supports. This bridge is 46 ft. wide 
and the weight of the steel work is 
said to be about 6,000,000 Ib. 

The center span of the Bonn bridge 
is 614 ft. long, while the two long side 
spans are a trifle over 307 ft. in 
length, a shorter span at the left be- 
ing about 107 ft. long, while stone 


Freak Photos 


arches are used on the right hand side 
leading to the bridge entrance. 

The Rhine bridge at Diisseldorf is 
a most imposing structure, as noted in 
the accompanying illustration 


This 
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Rhine Bridge at Dusseldorf — Ten Million Pounds of Steel 


consists of two river spans each 594 ft. 
in length, with a total width of 46 ft. 
The steel work of this bridge weighs 
nearly 10,000,000 Ib., and it will be 
noted that in addition to the two main 
river spans there are a number of 
short spans on each shore leading to 
the main entrance archways or towers 
of the bridge. 


NEW TYPE OF OIL STEAMER 


A new type of oil-carrying vessel, 
embodying a recently patented system 
of construction, was launched in Eng- 
land a short time ago. It is the first 
vessel to be constructed on the new 
system and consequently much inter- 
est was evinced by shipping men. 

The dimensions of the vessel are 
367 ft. over all, with an extreme beam 


of 49 ft., and a depth of 28 ft. Her 
hold is subdivided to form 16 separate 
oil tanks. Her carrying capacity will 
be 6,400 tons dead weight. 


Cross Section of Oil Ship 


In the new system of construction 
the closely spaced transverse ribs used 
in ordinary vessels are omitted, and 
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Bridge Over the Rhine at Bonn 
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the transverse strength is obtained by 
fitting a series of strong transverses on 
the shell and deck plating at widely 
spaced intervals. These transverses 
extend completely around the sides, 
bottom and deck of the ship, and are 
slotted to allow of longitudinal frames 
and beams being fitted continuously 
through them. This system enables 
the steamer to be built of greater 
strength than ordinarily, and at the 
same time the dead-weight carrying 
capacity is considerably increased. At 
least 270 tons less steel was used in 
the construction than would have 
been required in an ordinary steamer 
of the same dimensions, thus decreas- 
ing the cost and weight of the struc- 
ture, yet allowing a greater tonnage 


capaeity. 


NEW SYSTEM OF STUDY 


One Week in University—Next Week in a Shop 


An alternative course in technical ed- 
ucation started in the University of 
Cincinnati two years ago is likely to re- 
sult in changing methods which have 
been in vogue in the principal univer- 
sities of the United States for years. 
The method is already being adopted 
in many universities. 

The student in the mechanical de- 
partment works one week at the uni- 
versity and spends the next week in a 
factory, putting into practice the the- 
ories he has studied the week before. 
He is paid a nominal price for his 
work in the factory, which is enough 
to pay his educational expenses. 

The first year this new method of 
education was put into effect 60 stu- 
dents applied for admission. This year 
2,000 applicants were booked. The 
membership is now limited by the 
number of openings which can be se- 
cured for the students in various fac- 
tories. The students work in pairs. 
They alternate weekly between univer- 
sity and factory. The result of this 
putting theories into practice has led 
to the discovery that text books will 
have to be revised and that old and 
antiquated ideas have been disproved. 


The above views show one pair of stu- 


dents. They are both shown in each picture 
—one in factory, the other in student dress: 
this was done for the convenience of the pho- 


tographer. As a matter of fact, when one 
student is in the factory the other is in the 
class room. 


WILBUR WRIGHT CONTINUES TO 
BREAK RECORDS 


A couple of months ago when Orville 
Wright made a flight lasting a few 
minutes longer than an hour, the entire 
world was astounded, and the flights 
of Wilbur Wright in France, in which 
he broke his brother’s record and made 
other new ones by staying in the air 
15 or 20 minutes with a passenger, 
added more fuel to the enthusiasm. 

The wonder is still growing and all 
Europe is ablaze for the wonderful 
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“Yankee” man-birds. On October 6, 
Wilbur Wright made a flight of 1 hr., 4 
min., and 24 sec. with a passenger, and 
on October 10 he flew 1 hr., 9 min., 
and 45 sec. with a passenger. What 
wonderful flights he may make while 
this issue is passing through the hands 
of the pressmen can only be guessed at. 

By the above flights the Wrights 
won the $100,000 offered by M. Lazare 
Weiller, who is to control the Wright 
patents in France, and have made it 
practically impossible for other aviators 
to surpass them and win the prizes for 
the longest flights for the year 1908. 

The flights also impressed the Brit- 
ish public to such an extent that Eng- 
land is seriously considering acquiring 
the English patents. 


A PORTABLE RAILROAD EATING 
STATION 


Because of the change in schedule 
of some of the trains on the Chicago 
& North-Western railroad, the eat- 
ing station at Douglas, Wyo., was no 
longer convenient for use. The trains 


Lunch Car 


now reach a junction some distance 
away at meal time, but, as the com- 
pany did not feel justified in building 
a restaurant there, a portable restau- 
rant was devised that can be moved 
from one point to another as the train 
schedule changes. 

The portable restaurant is made up 
of four cars. One is a dining car 
with tables arranged down the center, 
the next is a kitchen, beyond that is 
a lunch room, and the fourth car is 


the crew’s quarters. The lunch ear, 
which is shown in the illustration, is 
provided with a long counter, stools 
and coffee, tea, milk and water urns, 
etc. The kitchen car has two large 
refrigerators. One-half of the quar- 
ters car is for the manager and his 
wife, and the other half is provided 
with bunks for the waiters and cooks. 
There is also a cosy corner, with a ta- 
ble, for reading or playing games. 


A KELP BEACH COSTUME 


The boyin 
this illustration 
is not a Zulu or 
a Hawaiian, but 
simply an Amer- | 
ican boy at Long | 
Beach, Califor- 
nia. After a swim 
in the ocean he 
picked up a 
quantity of kelp 
and draped it 


about himself. 


EVOLUTION 
IN HOTEL 
CONSTRUC- 
TION 


The modern 
hotel costs more E 
per cubic foot == 
than any other 
business building, owing to the com- 
plexity of the permanent equipment 
used for heating, lighting, plumbing, 
etc. The greatest contrast between the 
best hotel of today and the old-time 
hostelry is found in the basements, 
with their concrete and tile floors, their 
world of machinery, and the outlets and 
inlets of the kitchen and other equip- 
ments which must be provided long be- 
fore the cement is laid. The singular 
part of the evolution of the modern 
hotel building is the fact that the lessee 
or operator generally has no word to 
say about its construction. He acquires 
the building after it is finished and 
must do the best he knows how. 
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ELECTRICITY ON THE FARM 


The Application of Electric Power and Machinery on an Up-to-Date Farm Exceeds 
Even the Furnishing of a City Residence 
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Milk Heater Electric Churn Refrigeration Machine 


The difficulty in obtaining satisfactory farm hands, together with the 
greatly improved quality of illumination and convenience which electricity gives, 
is causing a growing demand for a reliable and reasonably economical source 
of electric energy with which to supply both light and power on the larger and 
more prosperous farms of the country. 

Within the last few years the small internal combustion engine and the 
electric storage battery for stationary service have been so much improved and 
simplified as to cause them to compare favorably with the better known types 
of power producing apparatus in reliability of operation and in first cost. The 
extreme simplicity of both this type of engine and the storage battery, together 
with the very great economy in fuel consumption, the low price of fuel, and the 
efficiency of the battery as a device for storing the energy and delivering it in 
the form of electric current when needed and in the quantity required, results 
in a very low operating cost 
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To have electric lights is, of course, a great convenience, but it is in the 
application of electricity to labor-saving devices that the great gain is to be 
derived on the farm. It is often said, and quite truly, that as a class the farmer 
is more independent and well-to-do than men of any other walk in life. The 
reason for this is that he is surrounded with natural resources which make him 
a producer, and, if he is industrious, his conditions are bound to improve. With 
lands slowly rising in price the farmer is not taking a backward step when he 
borrows money against his property in order to equip his farm with an electric 
plant. It is true that he must pay interest on the money, but it is likewise true 
that the investment will earn for him more than that amount. 


A farm of 300 acres on Long Island, recently equipped with electricity, will 
give some idea of cost of installation and operation as compared to the cost of 
power derived from the circuit of a near-by power company. A study of the 


Washing Machine Pumping Jack Electric Separator 


lighting installation planned for this particular residence, with its stable and 
farm buildings, indicated a probable average lamp load on ordinary evenings of 
64 lamps in use four hours. To supply the necessary electric current for this 
lighting load, together with that for the three or four power motors, which the 
owner had planned for, would have involved a yearly cost for current alone, if 
taken from a lighting company, of between $1,000 and $1,100, and besides this, 
the interest on the cost of installing the private feeders. By installing a private 
plant, the cost of which in this case amounted to about $3,500, the yearly cost of 
operation figured out approximately $650, being made up of cost of fuel, lubri- 
eating oil, waste and minor repairs, amounting to $250, and interest and 
depreciation at 12 per cent, amounting to $420. As the plant was so installed 
that its operation should be practically automatic, no charge is included for 
attendance. The person looking after the plant need not necessarily be a skilled 
mechanic, and his duties would not be much more than to each day start up the 


engine and generator for either the direct service or for charging a storage 
battery with reserve energy. 
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After a power plant has been in- 
stalled there are many ways in which 
it may be used to great advantage, and 
these ways are continually growing 
larger by the addition of new machines. 
Among these farm machines are 
cream separators, automatic refrigera- 
tion machines, butter churns, bottle 
washing machines, grindstones, ensi- 
lage cutting machines, washing ma- 
chines, motor-driven pumps, cream 
beaters, separators, milking machines, 
incubators, brooders, root cutters, corn- 
shellers, fanning mills, circular saws, 
horse clippers, drill presses, and the 
many little domestic devices, such as 
flat irons, plate warmers, sauce-pan 
heaters, sewing machines, carpet 
sweepers and dish-washers. 

A number of the above mentioned 
machines are illustrated, and explain 
themselves, but it will not be amiss to 
draw more attention to the milking 
device, and the electric hover used in 
the exercising compartment of a chick- 
en brooder. 

The milker consists essentially of a 
strong tin pail, weighing about 12 Ib., 
holding 54 lb. of milk. It is smaller 
at the top than at the bottom, with 
cast metal cover fitting loosely, but 
resting on a rubber gasket, which 
makes an air-tight joint. On the cover 
is mounted the pulsating mechanism, 
and from it project three nipples, on 
one of which is slipped the hose which 
connects with the stanchion cock in the 


Electric Milker 
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Electric Incubator 


piping system, and on the other two 
the rubber tubing which leads to the 
two cows. The end of each of these 
rubber milk-tubes, which are 3} ft. 
long, is attached to a small metal con- 
nector, which has four outlets, from 
each of which a short rubber tube leads 
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to a teat-cup. The teat-cups are made 
of tinned metal and are provided with 
rubber mouthpieces to fit around the 
base of the teats. 

The electrically-heated, self-regulat- 
ed hover is the next best thing to a 
real hen. It can be used in any make 
of brooder, either indoor or outdoor, 
and is sufficiently large to accommo- 
date a great number of little chicks.— 
By courtesy of Franklin Institute. 


ANTARCTIC EXPEDITION FITTED 
OUT WITH MOTOR SLEIGHS 


A French Antarctic expedition. 
headed by Dr. Charcot, has started out 
in an attempt to reach the South Pole 
with motor sleighs, three of them be- 
ing included in the equipment. Each 
sleigh will accommodate four men, and 
it is believed that, being able to dis- 
pense with the food which ordinarily 
has to be carried for dogs, the expedi- 
tion will be able to accomplish longer 
journeys with less fatigue than has 
hitherto been possible. 

The sleighs are equipped with 44-hp. 
single-cylinder engines. The driving 
wheel has two rows of regularly spaced 
ribs, or spurs, made of metal and fixed 
at an angle on the tread. These form 
an effective grip on ice and on hard 
snow. The engine can also be used for 
operating a windlass situated under the 
rear seat. The driving wheel is sup- 
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ported on a tubular frame, which is 
hinged so as to follow the irregulari- 
ties of the surface with which it is in 
contact. 


FISH THAT DESTROY MOS- 
QUITOES 


A small fresh-water fish known as 
“millions,” which abound in sufficient 
numbers in the small lakes or ponds 


~ 


This Fish Is Named ‘‘Millions”’ 


of Barbadoes to make the name appro- 
priate, are claimed to be responsible 
for the fact that malaria fever is much 
less common there than in other West 
Indian islands. The little fish are 
very voracious and destroy large num- 
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MOTOR BOAT FOR RURAL MAIL DELIVERY 


Rural Carrier MacKinney of Ipswich, Mass., uses a motor boat to carry the mail to 
the various summer resorts along the river bank and seacoast. 


bers of the larve of the malaria-spread- 
ing mosquitoes. The males are about 
half an inch long, with brilliant irides- 
cent coloring, and large black spots on 
the sides. The females are a little 
more than an inch long. 
@¢—— 


A STREET RAILWAY IN CHINA 


The electric street railway system 
recently completed in Shanghai, China, 
is one of the forerunners of the me- 
chanical era which is bound to shake 
that country out of its sleep of cen- 
turies. The advent of the horseless 
cars, moving smoothly up and down 
the crowded streets, occasioned no end 
of surprise and wonder on the part of 
the native population. The concession 
was granted to a Scotch company in 
1905 and called for 25 miles of rail- 


way. 
© —- 
LIGHTNING MARKINGS ON A 
BIG TREE 


This illustration shows the lightning 
markings on a big elm tree near 
Greenfield Hill, Conn. Higher up the 
lines twist and turn about but remain 
practically parallel to the very top- 
most branch.—Photos by W. J. Starr. Strange Freak of Lightning 
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FRESH AIR FOR TUBERCULOSIS 
PATIENTS 


This illustration shows a practical 
adaptation of the idea worked out in 
the Shop Notes section of one of our 
recent issues. This arrangement was 
exhibited by the state of Massachusetts 
to show how easily fresh air could be 
breathed without the sleeper being en- 
tirely exposed to the open air. 

The beds shown in the illustration 
are in the ward of a hospital, but any 
person who is handy with tools can 
easily devise such an arrangement for 
his own home. 


The New York building department 
some time ago approved the plans for 
the proposed 62-story office building for 
the Equitable Life Assurance Society. 


AFRICAN EXECUTION DRUM 
AND MASK OF HUMAN SKIN 


This drum, cut out of a solid tree, 
was used by the Jebu tribe of Africans 
at executions. The devil-dance mask, 
shown with the drum, is made of wood 
and covered with human skin. Such 
masks are used to work up enthusiasm 
in war and to strike terror to enemies. 
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LAKE STEAMER HAS THREE STEERING WHEELS 


Steering Wheels of Largest Side-Wheel Passenger Steamer in the Worid 


The new lake passenger steamer was taken to Mexico in 1778 and 
“City of Cleveland,” probably the 
largest side-wheel passenger steamer in 
the world, is claimed to possess the only 
bow rudder operated by steam gear in 
the world. This necessitates three 
steering wheels in her pilot house. The 
first is for the stern rudder, the second 
for the bow rudder, and the third is an 
emergency steering gear. 

The bow rudder enables the great 
ship to be turned around in a little 
more than her own length, and she can 
back as rapidly and accurately as she 
can go ahead. 


THE OLDEST CHURCH CLOCK IN 
AMERICA 


In the tower of the ancient cathedral 
at Jalapa, Mexico, is a clock which is 
claimed to be the oldest in point of 
constant service on the American con- | 
tinent. Manufactured in England, it An Ancient Church Clock 
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placed in the tower of the cathedral, 
where it has remained ever since. So 
far as known it has never been out of 
order more than a few hours at a time, 
and keeps as good time today as the 
majority of tower clocks. The cathe- 
dral was built in 1642, 
THE KING OF BATHING 
PAVILIONS 


The new bathing pavilion at Venice, 
Cal., is one of the largest and most 
complete in the world. The structure, 
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to 12 ft., and its sides and bottom are 
of solid cement 3 ft. thick. It holds 
500,000 gallons of water, and is emp- 
tied and refilled twice each week. In 
addition to this tank, the bathers have 
the ocean surf, which rolls up on the 
beach just outside the pavilion. 

The portion of the building in 
which the plunge is located has an 
arched roof, part of which -is covered 
with glass. ‘The arches are among the 
longest in the world constructed of 
wood, spanning a space of 114 ft. 8 in. 
The outside of the building is finished 
with a grey granite facing. This fac- 


Contains 661 Dressing Rooms and a Huge Swimming Tank 


which is built of concrete blocks, is 
239 ft. long by 169 ft. wide, and con- 
tains 661 enamel finished dressing 
rooms, and a warm plunge or swim- 
ming tank 150 ft. long by 100 ft. wide. 
The tank ranges in depth from 34 ft. 


ing is composed of 1 part cement and 
3 parts screened granite, applied an 
inch thick to the 4-in. concrete blocks 
of which the building is constructed. 
After the blocks were finished their 
facing was washed with a solution of 
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muriatic acid, which removed. loose 
particles of sand and gave the facing 
the effect of pure granite. 


THE ENIGMATIC CUBE 


Of all the astonishing advances in 
magic, none are.more mystifying than 
the enigmatic cube. The magician who 


performs this trick seems to have ac- - 


complished what other magicians have 


Vourtesy Upen Uourt 


only dreamed of, and no one but the 
man himself has been able to find out 
how he does it. 

The enigmatic cube is first a 1-in. 
cube which the magician produces from 
the air, and it is then seen to grow 
while in his hands to a 2-in., a 4-in., 
and a 9-in. cube. This he sets in full 
view upon his table, where it is seen te 
grow slowly to a size of 3 ft. 6 in. The 
cube is then lifted and from under it 
steps a woman who starts to run to- 
ward the front of the stage. The 
magician snaps his fingers, she instantly 
stops, disappears in a sheet of flame in 
full view of the audience, and in her 
place is seen a gigantic bouquet of real! 
roses, which are plucked and distributed 
to the audience 


“The Cube Is Lifted and from under It Steps a Woman” 
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JOINT CROSSING OF ROADWAY, 
CANAL AND RAILWAY 


In the London district of England is 
an interesting crossing where a high- 
road, a canal and a railway intersect at 
the same point. They cross each other 
in the order named, counting from the 
top. The waterway is the Grand Junc- 
tion canal, connecting the midlands 
with the Thames and opened nearly a 


century ago. The highroad is still 
older and the railway dates back a con- 
siderable period. 

The roadway bridge is 42 ft. long by 
26 ft. wide, carried upon six cast-iron 
girders, braced together with tie-rods. 


Av Unusual Iptersectioon 
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The rail level is 30 ft. below the bot- 
tom of the road bridge and 15 ft. be- 
low the canal. The waterway is about 
20 ft. wide under the roadway bridge 
and perhaps 4 ft. deep. It is trough- 
shaped and lined with concrete. On one 
side, over the railroad bridge and under 
the roadway, is the towpath. 


— 


EQUIPMENT FOR LONG BICYCLE 
TRIP 


Not many young men plan vacation 
trips of 2,000 miles on bicycles, but 


Traveler and Traveling Kit 


Henry Wolford, a 19-year-old boy liv- 
ing in Louisville, Ky., recently com- 
pleted a trip of that distance which 
took him into Canada. The trip was 
completed in six weeks and cost him 
less than $20. 

Being a school boy without much 
capital, but a strong desire to see the 
places he had been reading about in 
his studies, he figured that the surest 
way to satisfy his desire was by a bicy- 
cle trip. Hotel bills were not a part 
of his consideration, as most of his 
time was spent out of doors, and shel- 
ter was found at night under his dog 
tent, in barns, or under the roofs of 
accommodating farmers. 

His equipment for the trip consisted 
of a traveling kit containing a change 
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of clothing, a frying pan, tin cup, tin 
plate, knife and fork, a bucket and the 
dog tent. The entire equipment, in- 
cluding the wheel, weighed less than 
90 lb. The best time he made with 
this outfit was 94 miles in one day, 
from Erie, Pa., to Buffalo. 


PLACING GLASS SIDEWALK 
LIGHTS 


A false ceiling is first built and then 
the forms or templates are put in place. 
Around the templates are laid twisted 
iron strips as reinforcement for the con- 
crete, and the glass is set over each hole. 
A rather rich concrete is then spread 
over the whole and smoothed down. 
The surface of the glass is then wiped 
clean. After a few days the false bot- 
toms are removed and the templates 
pulled out, leaving the glass and con- 
crete in place. 

The illustrations show the templates 
being prepared for use and in position. 


Constructing Glass and Concrete Walk 
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SKULL FORMS 
GROUNDWORK OF | 
SCULPTURED 


The head of the 
statue of Bach, the great 
composer of music, on 
the Bach monument in 
Leipzig, has for its 
groundwork skull, 
discovered in 1894. This 
remarkable piece of 
sculpture, shown in the 
illustration, was modelled ] 
by a great German 
sculptor and a professor * 


of anatomy. The Skull and Sculptured Head 


— 


It is childish to say that ten million men would spring to arms in a day. We haven't 
that many all told who are fit for soldiers. The total vote cast in this country for President 
és less than fifteen millions, and certainly not half the voters are fit material for soldiers. 
With equal certainty not one-half of those who are fit would volunteer. With all the depth 
of feeling aroused by the Civil War during the four years of desperate struggle, there were 
not more than 2,500,000 distinct individuals in the armies of both sides, and far less than 
these at any one time.—Army and Navy Life. 


SUBMARINE GROWTH ON TELE- height required. The water not only 
GRAPH CABLE serves as a carrier, but also thoroughly 
a cleans the beets. 
This cable was one of 

the many interesting ex- 
hibits shown at the Elec- | 
trical Science Exhibition 
in London. The curious 
sea growths upon it are 
remarkable but not out of 

the ordinary. 


PUMPING BEETS 


Bucket - wheel, spiral 
screw and other types of 
conveyers have found a 
rival in the German sugar 
factories in mammoth 
water pumps. To make 
these huge pumps useful 
for conveying beets it is 


Sea Growths on Submarine Cable 


only necessary to attach a so-called 
feed-conductor to the foot-piece and 
connect it with the flume basin in the 
proper way. The beets, which, of 
course, must be mixed with a large 
quantity of water, are carried to any 


There are no cross sections to be met 
with from the time the beets enter the 
pump until Ahey leave it; therefore the 
vegetable cannot be injured and the 
certainty of successful operation is 
equal to that of elevators, spiral con- 
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veyers, etc. Should there be a jam of 
beets in the pump it is only necessary 
to close the vent of the pump with a 
sliding plug or cover with a strap and 
force air into the foot-piece. This 
quickly and safely remedies the trouble 
without interruption. 


DOME OF PHILADELPHIA’S 
CITY HALL TO BE COVERED 
WITH GOLD 


The entire dome of Philadelphia’s 


“Dome Will Shine Like the Sun" 
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great city hall is to be covered with 
gold, and more than 10,000,000 sheets 
of gold leaf will be used before the 
task is completed. So that as little of 
the precious metal as possible shall be 
wasted, each workman will be enclosed 
in a screen adjusted about his waist 
as he puts the metal in place, leaf by 
leaf, hundreds of feet above the streets. 

The gold leaf to be used is being 
manufactured especially for the city 
in book form, each book containing 25 
leaves, 32 in. square. These are*de- 
livered in packs of 20 books. To al- 
low a single leaf for every 32 in. of 
space to be covered will necessitate the 
use of 20,461 packs, which makes 409,- 
220 books, or 10,230,000 leaves. 

The work of preparing the dome for 
its covering of gold is also stupendous. 
The metal part must first be cleaned 
with steel brushes to remove all rust 
and scale, and gone over with emery 
cloth adjusted to wooden blocks, un- 
til the cast metal is thoroughly 
cleaned. After this task is completed 
the metal will be treated to clear ben- 
zine, followed by a rust preventive 
composed of red paint. The portion to 
be gilded will then be covered with a 
solution of varnish and turpentine, and 
when this becomes hard the gold size 
(a preparation used in laying gold 
leaf) will be applied. 

When completed the dome will shine 
like the sun, and the gilding will be 
so storm proof that the ravages of 
time and climatic changes will not 
tarnish it. 


BRAZIL HAS MOST POWERFUL 
BATTLESHIP 


It may come as a shock to a great 
many Americans to know that Brazil 
has three warships nearing completion 
in England that are more powerful than 
the English “Dreadnought.” The 
world has become so used to thinking 
of all the republics of South America 
as comic opera affairs that it is hard to 
realize that some of them are settling 
down and playing the game of gov- 
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Brazil’s New Battleship, First of Three Mammoth Fighters Each Larger than the 
“Dreadnought” 


ernment seriously. The arrangement 

of the 12-in.” guns of the Brazilian 

“Dreadnoughts” make it possible to fire 

eight of the big guns fore and aft. and 

ten on a broadside at the same time. 
— 


A NEW CHAIN TRACK TRACTOR 


The test of a new type of “caterpil- 
lar” or paddle-wheel traction engine, 
built along the same lines as the chain 
track tractor described in a recent issue 


of this magazine, is being made on the 
Jawbone Canyon section of the Los 
Angeles $23,000,000 aqueduct, with re- 
sults that demonstrate its value for 
hauling heavy loads over deep, 
sand. 

The wheels are encased in an end- 
less chain of plates or paddles which 
furnish the wheels a firm foundation 
to run over, forming, in reality, an 
endless track which it carries along 
with it. The propelling power is fur- 
nished by a 50-hp. steam engine, 


loose 


which enables the machine to haul a 
load of 35 tons up the sandy slope 
of the Jawbone canyon, which has a 
grade of 64 per cent, The load is 
carried on three cars, provided with 
12-in, tires. The cost of the machine 
was $3,500. 


“Caterpillar’’ or Paddie-Wheel Traction Engine 
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DRUMMING UP LABORERS IN AFRICA 


When an African chief of the Nigerian tribes is ready to begin harvesting 
and requires extra assistance, he sets some of his tribesmen drumming. ‘They 
beat a huge kett!ledrum made of skin stretched on a calabash, and a small side- 
drung, The sound of the drumming carries a great distance and laborers come 
in from all directions. 


STEEL BRIDGE WITH CONCRETE FLOOR COLLAPSES 


This steel bridge, erected over a river near Princeton, Ind., collapsed when 
the first wagon passed over it, seriously injuring a man and boy who were driving 
the horses. The abutments and the flooring were of concrete, and it was the 
concrete flooring, in all probability, which caused the accident. Concrete 
flooring will last almost forever, but it is much heavier than wood, and when 
it is to be used the bridge builders should be notified so that the steel bridgework 
can be built to withstand the added weight. 
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AN ELECTRIC AUTOMATIC GUN 
SIGHT 


A poor shot in the day time is a still 
poorer shot by night, but by the device 
described in this article the man who 
cannot hit the side of a barn in the day 
time can get a deadly bead on an object 
at night and send a bullet crashing to 
any desired spot. 

The device is an electric attachment 
which can be fitted to either a revolver 
orarifle. It works on the same princi- 
ple as the electric flash lamp, with the 
exception that the battery is carried in 
the pocket and the current is trans- 
mitted by a wire running through the 
coat sleeve. It is not the flash of light, 
however, that makes the aim accurate, 
but the small shadow spot in the cen- 
ter of the flash. This is made by plac- 
ing a small bead in the center of the 
powerful lens, and the small, round 
shadow made by this bead is thrown 
at the exact point where the bullet will 
strike. At a distance of 90 ft. the flash 
made is about 6 ft. high and 2} ft. 
wide. The shadow is about the size of 
a large orange. 


Electric Sight Attached 


The device is attached to the revolver 
or rifle by clamps, which are held tight 
by thumb screws. The length of the 
tube can be made to correspond with 
the length of the rifle or revolver to 
which it is to be attached. A clasp 
button, held on the ball of the thumb 
by a ring, is used to make the circuit. 
By pressing the button against the end 
of the tube, as shown in the illustra- 
tion, the light is flashed, and the 
shadow marks the spot where the bullet 
will strike, 
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A FLOATING GRAIN ELEVATOR 


By the addition of this large float- 
ing grain elevator to the harbor facili- 
ties at Philadelphia, grain can be 
transferred from the elevators at 


Handling Capacity, 10,000 Bu. per Hour 


Girard Point or from cars to line 
steamships at their regular piers. 

The floating elevator, which is 
equipped with electric lights and the 
highest grade of machinery, has a han- 
dling capacity of 10,000 bu. per hour. 
The towers are 70 ft. above deck, mak- 
ing it possible to load any modern 
freight steamship. The length over 
all is 984 ft., the beam 30 ft. 


FOREIGN EXPERTS TO TOUR 
AMERICAN MINES 


Experts from foreign countries are 
to aid the department of the interior 
in investigating the causes of mine ac- 
cidents and devising methods for the 
prevention of explosions, especially in 
coal mines. Dr. J. A. Holmes, chief 
of the technological branch of the 
United States geological survey, will 
bring back with him on his return from 
Europe three foreign experts in min- 
ing. They will probably be Herr Meiss- 
ner, of the German mining service; 
Victor Watteyne, head of the Belgian 
mining service, and Captain Desbor- 
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ough, of the British explosives commis- 
sion. ‘These men will tour the mining 
districts of the United States with 
American experts and advise the geo- 
logical survey. 

— « 


HUGE LENS AT LAST ON 
MOUNTAIN TOP 


Most Powerful Telescope in the World Will Be 
Ready for Service in December 


The huge 2,000-lb. lens for the Car- 
negie Solar Observatory is at last on 
top of Mt. Wilson after one of the 
most tedious and nerve-racking tasks 
of the kind ever undertaken. 

The first stage of the undertaking, 
which was the feat of transporting the 
immense casting from a little village 
near Paris, to Pasadena, was concluded 
three years ago when the cast was 
turned over to an expert optician to 
be ground and polished into a state of 
perfection. 

After three years of incessant grind- 
ing and polishing, which ended in 
August, the finished lens was turned 
over to the chief astronomer of the 
observatory, and the third and final 
stage of the undertaking was entered 
into. 

This was to lift the dead weight of 
a ton, which the touch of a hand might 
mar, to the height of a mile up a steep, 
rough mountain side. Mingled with 
the anticipation which scientific men 
felt at the outset of the triumphant 
ascension was a feeling of anxiety lest 
the ponderous vet delicate problem 
should fail. There were innumerable 
chances that disaster would overtake 
the expedition. If the lens had been 
broken or cracked, or had the slightest 
accident caused a flaw to appear upon 
its surface, though microscopically 
minute, the undertaking would have 
been a failure. Such a failure would 
not have been measured in dollars 
. alone; indeed, the money cost would 
be classed as trivial compared with the 
all-important element of time, as five 
years of incessant labor would be re- 
quired to replace it. 
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The old trail up Mt. Wilson was 
out of the question. For several miles 
it is only 3 ft. wide. It was necessary, 
therefore, to construct a new trail, and 
a large force of men were put to work 
on a route which seemed to promise 
the surest means of transportation. 
The trail was completed at a great 
cost, the lens was securely buried in 
soft packing material, and after an 
entire day of most tedious work was at 
last deposited in the observatory. 

The finished lens is 60 in. across, 
8 in. thick at the point of its extreme 
fullness, and weighs an even 2,000 Ib. 
It is so much more powerful than any 
other lens that it is claimed it will 
make visible 200,000,000 more. stars 
than can be seen with the most efli- 
cient instrument now in place. The 
atmosphere at the mountain top is par- 
ticularly suited to astronomical ob- 
servations and the instrument will 
have the further advantages of the 
most complete and modern supple- 
mental equipment. 


HAILSTONES AS LARGE AS 
WALNUTS 


More than $20,000 worth of damage 
was done and many people were pain- 
fully bruised recently by a hailstorm 


Canandaigua Hailstones 


which broke nearly every window in 
Canandaigua, N. Y. The stones shown 
in this illustration measured from 
4 in. to 14 in. across.—Photograph by 
Vincent Whitman. 

Fish packed in a Danish vegetable 
paper were in much better condition 
after 16 days than those packed in ice. 
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SHORTHAND USED IN ANCIENT 
TIMES 


A majority of the busy 
cople of this world have 
an idea, if they have 
ihought about it at all, 
that stenography is com- 
paratively a new develop- 
ment made necessary by 
ihe “hustle” of modern 
times. These two pages 
are from a lexicon con- 
taining the system of 
shorthand introduced by 
Cicero’s freedman ‘iro, 
who did not actually in- 
vent stenography, but 
greatly improved upon it. 
‘The lexicon, which has 
just been presented to 
the British Museum was probably writ- 
ten at Canterbury in the 10th century. 
This system was used from the time of 
Cicero until the 11th century. 

A BLEACHER”? OF CONCRETE 

AND STEEL 


This illustration shows one of the 
steel and concrete bleachers of the new 
baseball park now building in Phila- 
delphia. In the construction of this 
bleacher not a stick of lumber has been 
used, and the footwalks between the 


seats, which are of solid concrete, are 
wide enough for two ordinary persons 
to pass abreast. The brickwork at the 


Ss 


The Shorthand of Cicero’s Time 


sides and back of the bleacher give it 
the appearance of a large industrial 


building. Its seating capacity will be 
9,000 people, and, with the other 


bleacher and the massive grand stand, 
the park will have a seating capacity 
of 35,000, 

By catching convention cheers in a 
phonograph and reproducing them 
through a graphophone it is believed 
that in future political conventions 
cheers may be sprung in serial waves 
and made to continue for hours. 


Not a Stick of Lumber Used in This Structure 
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A CEMENT PLANT ROASTING ROOM 


The roasting room of the Portland long, and is turned by an individual 
Cement Co.’s Kansas plant is as com-_ electric motor. The pipe in the fore- 
plete as any in the country. Each ro- ground is a gas and air mixer. Nat- 
tary is 12 ft. in diameter and 110 ft. ural gas is used. 


VELVET BUMPERS ON RAILWAY LINE 


The bumpers shown in this illustra- ground by strong posts, and filled with 
tion are at the end of an electric rail- sand and gravel. But slight damage 
way line in California, and consist of would result even though the cars hit 
heavy boxlike structures, secured to the the bumpers with considerable force. 
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BLEACHING CLOTHES WITH AN 
ELECTRIC MACHINE 


The problem of bleaching clothes in 
laundries without rotting the cloth has 
always been a serious one, but a ma- 
chine is now on the market which is 
expected to do away with 
the use of chloride of 
lime bleach. It is a de- 
vice for producing 
bleaching liquor electro- 
lytically from an ordi- 
nary salt brine. This 
liquor or chlorine is 
claimed to be harmless 
to clothes, and in fact is 
considered equal in this 
respect to the old grass 
bleach. 

The machine, or elec- 
trolyzer, occupies a floor 
space of 3 by 4 ft., and 
has a capacity to take 
care of a laundry busi- 
ness of $3,000 per week. 
It holds 85 gal. of water, 
into which 35 lb. of the 
cheapest salt is poured. 
The salt water runs 
slowly into an electro- 
lyzing vat, and a current 
of electricity is thrown 
on. It travels through 
the water, which circu- 
lates between carbon 
plates, thus making the 
bleaching fluid. The 
fluid flows into another 
tank, where it is drawn when needed. 
By means of recording instruments at- 
tached to the machine it is possible at 
all times to determine the strength of 
the chlorine produced. 


© @ 


DRY-FARMING IN SYRIA 


From the beginning of April until 
October there is practically no rain in 
Syria, yet in July the fields teem with 
a vigorous growth of sesame, water- 
melons, tomatoes, cucumbers, etc., all 
flourishing without artificial watering, 


although rain has not fallen for weeks. 
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In fact, the Syrian peasant, from the 
moment his seed is sown, prays dili- 
gently that no rain may fall. 

This may seem incongruous, but it is 
not. Rain in all probability would 


spoil the top layer of soil. The Syrian 
farmer not only prepares his land for 


Whitens Clothes Without Harming Them 


vegetation, but also prepares it for 
water. During the period of growth of 
the crop the surface soil is perfectly 
dry and loose to a depth of 6 or 8 in. 
Below this surface layer will be found 
moist soil in which the roots extend 
and grow vigorously until late autumn. 

The problem is to keep this subsoil 
damp. When the crop is removed in 
the autumn the rains commence and 
after every rain the land is plowed. 
This furnishes a favorable surface for 
taking up all the water and keeps the 
upper 6 in. of soil perfectly loose. 
Under the upper layer the earth is com- 
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pact and in this the water stores itself. 
Before and after planting the surface 
is kept loose by plowing or dragging, 
and in this condition seems to act as a 
protecting blanket over the wet subsoil, 
preventing the escape of moisture by 
evaporation. 


A ROTATING ELECTRICAL 
SMELTING FURNACE 


An English company which produces 
tool steel of various special qualities 
recently discontinued the use of ordi- 
nary crucible furnaces in favor of the 
rotating electrical smelting furnace 
here shown. The change, it is claimed, 
enables the company to produce tool 
steel at a reduction in cost without 
affecting its quality. 
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terrupted, the former being fed through 
collector rings and the latter through a 
universal joint. 

Furnaces of this type are made in all 
sizes, from those taking a 450-lb. charge 
and using 100 hp., to those taking a 
10-ton charge and using 2.000 hp. ‘The 
furnace shown in this illustration takes 
a 1-ton charge and requires 250 hp. to 
work it. 


A QUACK GRASS DESTROYER 


This illustration gives two views of 
a quack grass destroying machine 


which is claimed to be effective, as it 
pulls up the roots instead of breaking 
or chopping them into small pieces 
and pushing them into the ground. 
The principle on which the machine is 


The chief advant. e 
claimed for this type of 
furnace is in the fact that 
it enables cheap charging 
material to be used in Ff 
place of expensive Swed- §j 
ish iron. It also enables 
l-ton charges of exactly 
predetermined quality to 
be produced, and the @ 
steel leaves the furnace iim 
at a higher temperature @ 
and in a more fluid state 


than is the case with the 
older furnaces. The basis 
of the charge is formed of wrought- 
iron stampings, turnings, etc. 

The smelting chamber has three 
openings in the side, through which the 
three electrodes project at a height just 
above the surface of the molten metal, 
so that most of the heat reaches the 
steel. In order to insure the necessary 
thorough mixing of the charge the 
whole furnace is arranged for occa- 
sional rotation about an inclined axis 
by means of a 5-hp. motor. The elec- 
trodes are fed by means of small 
hydraulic rams directly connected to 
the electrode holders. The latter are 
carried in water-cooled cylinders. While 
the furnace is being rotated neither the 
current nor the water supply are in- 


Made in All Sizes up to 2000 Hp. for a 10-Ton Charge 


constructed is different from any 
other. The apron of teeth revolves in 
an opposite direction to that in which 
the machine is being drawn, but as its 
forward motion is greater than the 
backward motion of the teeth, they are 
necessarily pulled forward in the 


Destroys Root and All 
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MAKING THE WORLD’S HIGH 
DIVE RECORD 


The world’s 
record for the 
high dive, for- 
merly held by a 
Canadian, has 
been gained by 
M. Perrusson by 
a dive of 110 ft. 
made during the 
month of Au- 
gust in France. 
The diver began 
: the descent with 
his body hori- 
| zontal. When he 
| was within 30 ft. 
of the water he 
changed to an 
| oblique position, 
and entered the 
water in the 
usual way with 
hands pointed 
over his head. 
|The in 
the pond was 
jonly 7 ft. deep. 
So violent was 
ithe shock that 
the diver’s 
swimming cos- 
tume was half 
| torn off, and his 
ileft arm was 
| paralyzed for 
= four minutes. 

@——_ 
A SUGGESTED RAILROAD 
CROSSING SIGNAL 


— 


The speed mania with which many 
automobile drivers are afflicted, com- 
bined with inadequate railroad crossing 
signals, has been the cause of many 
fatal accidents. No remedy has been 
found for the speed mania, unless it is 
just such accidents, but the illustra- 
tion is a suggestion for remedying the 
second evil. 

The “Railroad Crossing 150 yards” 
is painted in white en a red back- 


Courtesy Motor Age 


Day and Night Signal 


ground, and in the center of the 
triangle is a light to be used at night. 
It is also suggested that this light could 
be automatically controlled by an elec- 
trie connection which would make it 
show red when a train approached 
within a certain distance of the cross- 
ing. At cther times it would show 
green. 


THE U. S. ARMY DIRIGIBLE 
AIRSHIP 


One of these illustrations shows the 
United States army dirigible airship 
making a turn at Fort Meyer during 
the official 2-hour flight in August. 
Captain Baldwin is in the rear han- 
dling the rudder and Glen Curtiss is 
forward handling the motor. It was 
this flight which fulfilled the last of 
the government specifications. The of- 
ficial speed of the trip was 194 miles 
an hour. 

The second illustration shows a close 
view of the propelling machinery and 
the air pump by which the pressure 
of gas under different atmospheric 
conditions is regulated. It is connect- 
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Capt. Baldwin Steering; Glen Curtiss Forward Handling Motor 


ed with the air bag within the gas en- giving the gas more room to expand, 
velope by a rubber tube or hose. This and avoiding a waste of gas. 

tube is shown just back of Glen Cur- 

tiss in the first picture, and part of it 
shows at the lower right-hand corner 
of the second. When atmospheric con- Oa 
ditions make the gas pressure weak, 
the air’pump is whirled by the crank 
attachment, thus filling the inner bag 
with air. When the gas pressure is too 
high this air is allowed to escape, thus 


\ Ve 
/\ 


Motor on Baldwin Airship; at the Right Apparatus for Filling the Inner Bag with Air 
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REALISTIC HORSE RACE PRO- 
DUCED ON TABLE 


All the uncertainty and much of the 
fascination of a horse race may be en- 
joyed at home through a new and in- 
genious toy known as the horse racing 
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giving the horses the appearance of be- 
ing skillfully jockeyed. The guides are 
so formed that it is impossible for any 
one of the horses to be completely 
stopped or even delayed for more than 
a moment. In every race all of the 
horses are certain to run and the race 


Operated by Either Electricity or Clockwork 


game. <A large field of aluminum 
horses may be watched moving stead- 
ily along a miniature track, constantly 
changing positions in a very lifelike 
manner and leaving the race in doubt 
until the last moment, as the nature 
of the mechanism makes the result de- 
pend absolutely on chance. 

The miniature track is 4 ft. long 
and a trifle over 2 ft. wide. As many 
as 13 horses may be lined up for a 
race. The track or board over which 
they slide or race is smooth and with- 
out grooves or guides, and remains al- 
ways perfectly level. The novelty of 


the device is the means of propulsion. 


The horses are not pushed or pulled, 
nor controlled in any way. When the 
race is started a lever is released and 
the board is made to vibrate rapidly 
with a slight oscillating motion from 
side to side. The track is left clear, 
except for three rows of narrow pegs or 
guides running across the board. It is 
these obstructions which lend a com- 
plete element of chance to the race, 


is never so close as to be in doubt at 
the finish. 

The top of the specially constructed 
and massive mahogany or oak table 
forms the track, and it may be oper- 
ated by electricity or by clockwork. 

BRIDLE BLINDS TO PREVENT 
RUNAWAYS 


A California inventor has devised a 
bridleblind 
which he believes 
will reduce the 
danger of horses 
becoming fright- 
ened at automo- 
biles or other 
objects and run- 
ning away, to a 
minimum. His 
idea, which he 
recently patent- 
ed, is a pair of 
blinds attached to the bridle and nor- 
mally open. When the horse shows 
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fright these blinds are pulled shut by 
a strap extending to the driver’s seat, 
totally blinding the animal, as shown 
by the illustration. 


— 
“TWO CROSSINGS” 
SIGN 


The Indiana railroad commission 
has been instrumental in having this 


RAILROAD 


Lessens the Danger 


“two crossing” sign placed at a num- 
ber of crossings in that state where the 
tracks of a steam and an electric rail- 
road run along side by side. 


WASHING A HUGE HILL AWAY 


The largest earth-moving project ever 
attempted in Seattle, Wash., and one 
of the most remarkable feats of its kind 
ever attempted anywhere, is being car- 
ried out in the work of sluicing Denny 
hill out of existence. Approximately 


Hill “‘ Flowing” Through Sluice into Bay 


5,500,000 cu. yd. of earth is to be 
washed into Elliot Bay at a cost of 
about $1,000,000. 

The work will be accomplished by 
water pressure from Lake Union, and 
the water and earth will be washed 
through a tunnel extending from the 
hill to a point near the bay. It will 
there empty into an elevated flume or 
sluice box, which will carry it above the 
railroad tracks to the docks and dump 
it into 80 ft. of water. The tunnel is 
4 ft. wide and 6 ft. high, and runs for 
a distance of 875 ft., lighted by elec- 
tricity the full distance. The trestle 
carrying the sluice box is 800 ft. long 
and the box itself is 4 ft. square. 

The water for the hydraulic giants, 
all of which will have 3-in. nozzles, will 
be forced through a mile of 24-in. pipe 
to the smaller delivery pipes at the rate 
of approximately 1,600 gal. a minute. 
The equipment is expected to move an 
average of 7,500 cu. yd. of earth each 
day. 

CONCRETE FLOORS FOR BIG 

LAKE VESSELS 


One of the Great Lakes’ steamship 
companies which operates a fleet of ves- 
sels engaged in the ore-carrying trade, 
is building concrete floors in its big 
steel ships. 

The company was long confronted 
with the problem of constructing bot- 
toms in the vessels which would do 
away with the constant repairs and the 
construction of new floors. When the 
vessels make the up-lake trip it is the 
practice to pump water into the hold 
for ballast, and the alternate wetting 
and drying results in the rotting of 
wooden floors. In addition to this evil, 
the wood floors are easily broken up 
and torn out by the huge grab backets 
employed in unloading the ore at the 
docks. The concrete eliminates the rot- 
ting out process and effectually resists 
the abuse of the grab buckets. 


The building of 15 more submarines 


for the U. S. navy will soon be com- 
menced. 


840 
EAD 
DANGER 
2 CROSSINGS Be 
FS 
“Jar 
|, 
i 


POPULAR MECHANICS 


PORTABLE STORAGE MACHINE 


This portable storage machine con- 
sists of a system of conveyers which 
handle coal and coke both into and 
from the storage yards, thus perform- 
ing by one self-contained unit the 
work that is usually done by two sep- 
arate systems. 
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cisco says there’s an earthquake!’ The 
operators threw down their telephone 
sets and ran for the stairs. They had 


only reached the top step when the 
building began to shake and crack. 
The distance between the San Fran- 
cisco and Oakland offices is eight miles, 
and from the time the operator yelled 


The machine oper- 
ates on its own track 
and all that is neces- 
sary to inmerease the 
storage capacity of a 
yard, aside from the 
value of the land, is 
the cost of lengthening 
the machine track and 
the trestles from which 
the cars are dumped. 
The machine is used in 
a yard 100 ft. wide 
and a quarter of a mile 
long at Stockton, Ind., 
and handles material 
from any part of it. 
It is operated by three 


men and does the work of handling 
material into and out of storage at a 
cost of less than 2 cents a ton, or 
about $1 a car. 

The machine is made in different 
sizes and is also adapted for the use 
of contractors in tunnel work, as well 
as mines in general, and will handle 
coal, coke, loose rock, tailings, fire- 
clay, gravel, sand and other loose ma- 
terials. 


THE SPEED OF A SEISMIC 
WAVE 


According to the deductions of J. H. 
Hitchens, a telephone employe in Oak- 
land, Cal., a seismic wave travels at a 
speed of about one mile a second: 


“Shortly after the severe earthquake 
of April, 1906, I was working beside 
a long-distance operator in the Oak- 
land telephone exchange. This oper- 
ator’ was on the same line as a San 
Francisco operator, and suddenly the 
Oakland operator yelled, ‘San Fran- 


until the office shook was about eight 
seconds.” 


A REVOLVING PIANIST 


An act on the vaudeville stage is 
called a “turn” by the theatrical pro- 
fession, but this act is a turn in still 


New Vaudeville “Turn” 
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another sense. The piano and the pi- 
anist are revolved at a great rate while 
the pianist is playing. 
FOUR DEVICES OF THE ENGLISH 
BURGLAR 


The English burglar is not unlike 
his American brother in many re- 
spects, and with but a few exceptions 
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ean be unlocked if the key is not re- 
moved. The pliers grasp hold of and 
turn the “wrong” end while it is in 
the lock. 


@- — 


CONCRETE FOR SHIPS’ ARMOR 


An Italian inventor proposes to 
make armor for battleships as shown 
by this drawing, the concrete to con- 


Ts 


Devices and Methods of the English Burglar 


the difficulties placed in his path do 
not greatly differ. One of the excep- 
tions, however, is in the fact that the 
majority of English homes worth 
breaking into are surrounded by brick 
or stone walls, the tops of which are 
covered with broken glass. One of the 
illustrations shows the pad the English 
burglar places over the top of such 
walls to protect himself from the glass. 
In gaining an entrance through a 
window it is customary to either cut 
out a circle with a diamond or break 
an opening with an elbow. In the 
first instance a rubber disc, with a 
cord attached to the center, is used to 
pull away the circle of glass. In the 
second instance a square piece of paper 
is pasted over the glass to deaden the 
noise caused by its breaking. 
~ The long-nosed pliers is an instru- 
ment with which any ordinary door 


sist of a composition comprising 1 part 
of cement added to 1} parts of silicous 
river sand and 4 parts of calcareous 
stone fragments. ‘The armor is pref- 


© 


Diagram Showing Concrete Armor 


| 
| 
| | 
| 


— 


POPULAR MECHANICS 843 


erably made in several thicknesses of 
varying hardness, decreasing toward 
the interior metal wall. In construe- 
tion, the concrete is compressed be- 
tween metal plates. 

AERONAUT HOLDS TOGETHER 
RENT IN GAS BAG WITH 
HIS TEETH 


In the first flight of a dirigible air- 
ship, built by L. G. Mechlem, of Seattle, 
Wash., the gas bag burst at the bottom, 
leaving a rent about 5 ft. long. Find- 
ing it necessary to use both hands in 
drawing and fastening the rent to- 
gether, Mechlem held the rent together 
with his teeth while he performed the 
operation. 

The cause of the trouble was the fact 


A Perilous Moment 


that the airship was not heavily enough 
ballasted and rose to too great a height. 
Seeing that he was getting too high in 
the air the aeronaut let out about 1,000 
cu. ft. of gas, but this did not stop his 
ascent. At a height of 2,500 ft. the 
bag burst. Mechlem remained cool, and 
as the rent was at a place where he 
could reach it, quickly pulled the silk 
together. He could not hold it together 
and operate his machinery at the same 
time, so decided to tie up the bag. To 
do this it was necessary to cut holes in 
the cloth for the insertion of the string. 
As he needed both hands for this work 
he held the rent together with his teeth. 
The airship dropped rapidly because of 
the loss of gas, but there was enough 
gas remaining to keep the bag floating 


in the air when the framework struck 
the water in the bay and to hold it in 
suspension. A launch picked up the 
aeronaut and towed the airship back 
to the shore. 

The Mechlem airship, the first built 
in the far northwest, has a gas bag 60 
ft. long and 18 ft. in diameter, hold- 
ing 7,500 cu. ft. of gas. The para gum 
used for making it gas-proof was im- 
ported from the Society Islands. The 
framework is 38 ft. long. The propeller 
is 42 in. in diameter, driven by an 8- 
hp. motor. 

A PAIR OF CONCRETE 
CHIMNEYS 


Each of these 
reinforced con- 
crete chimneys | 
are 200 ft. high 
and 12 ft. in di- 
ameter. They 
are part of the 
Brooks plant of 
the American 
Locomotive | 
Works at Dun- 
kirk, N. Y. 


ELECTRIC 
MACHINES 
AFFECT 
THE 
COMPASS 


Very often, 
after a ship has j 
been unloaded 
by an electric 
machine, the 
compass is found to be pointing in- 
correctly. It has been suggested by 
the manager of a well known fleet that 
turning a ship around after leaving 
the docks will probably bring the com- 
pass back. 


Twin Stacks 


The government bureau of animal 
industry estimates that 34 per cent of 
the cattle in the United States are af- 
fected with tuberculosis. 
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AN AUTOMATIC GATE FOR RAIL- 
ROAD CROSSINGS 


This air compressing device is part 
of a railway crossing gate which is auto- 


Gate-Operating Air Compressor 


matically lowered and raised by com- 
pressed air, the power being applied or 
shut off by the action of the trains. The 
air compressing device is placed at a 
suitable point approaching the crossing, 
and the approach of a train both com- 
presses the air and causes its applica- 
tion for lowering the gates. When the 
train has passed the crossing, a similar 
device causes the gates to be raised. 
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AN AFRICAN HAMMOCK 
DANCER 


It has been suggested that the ham- 
mock dance, as known to the natives 
of Sierra Leone, a British colony in 
Western Africa, would make an im- 
mense hit on American vaudeville 
stages or in the London music halls. 
Undoubtedly the act would be sensa- 
tional, as the performer whirls, sways 
and accomplishes acrobatic feats at a 
height of 40 ft. above ground to the 
beating of savage drums. 

The dancer’s apparatus consists of 
two upright poles, 40 ft. high, loosely 
strutted, with an ordinary African 
grass hammock suspended across the 
top. He has nothing underneath to 
break his fall in case of accidents, and 
does “stunts” that would cause the hair 
to raise on the head of any trapeze per- 
former in an American circus. The 
illustrations show him balanced on his 
twisted hammock, hanging by his arms 
after a sudden drop, circling in the air, 
holding on by his legs after a drop, cir- 
cling rapidly to wind himself in the 
hammock, and reversing the movement. 


Remarkable Acrobatic Feats of Native Africans 
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TUG BOAT EQUIPPED WITH FIRE-FIGHTING 
APPARATUS 


The development of the tug boat as 
a fire-fighting machine is due to the 
fact that fire departments usually ex- 
perience great difficulty in fighting 
water-front fires. Railroad companies 
and other owners of 


by waterproofed canvas covers. The 
superiority of rubber hose for this 
service is generally acknowledged, due 
to the constant exposure to moisture 
and the lack of facilities for properly 


valuable  water-front 
properties operating 
their own towing serv- 
ice recognized the value 
of such protection over 
30 years ago, and in a 
small way commenced 


to equip their tugs with ——S= 


fire apparatus. 
Assuming the aver- 


Length 

Beam 

26 Mose Conn volves depth 
on each side 
qe enol 

Gite 


Suctions 


age tugboat to cost 
about $40,000, an ex- 


Pennsylvania Tug With Fire Apparatus. 


pense for fire equip- 
ment of about $3,500 might be as- 
sumed to be a reasonable and proper 
expenditure. It is hardly fair to 
charge the entire cost of the fire pump 
to fire protection, as it serves an emer- 
gency purpose on vessels equipped 
with surface condensers in the event 
of a breakdown of the circulating 
pump. The fire pump can also, by 
means of pipe connection through the 
side of a deckhouse, render assistance 
in pumping out vessels in a sinking 
condition. 

In making a fire fighter out of a tug 
the fire pump is preferably placed be- 
low the water level, affording a slight 
head on the suction side to avoid prim- 
ing. Suction is provided by an 8-in. 
copper pipe, with two sea connections 
from opposite sides of the boat, one 
well under the bottom and the other 
from 3 to 4 ft. below the water level. 
The character and amount of equip- 
ment to be carried is regulated by the 
capacity of the fire pump, steam sup- 
ply and number of crew. 

Under ordinary circumstances, 600 
ft. of 24-in. best quality 4-ply rubber 
hose should be carried on two sta- 
tionary reels, located in deckhouse 
closets, or on deckhouse roof, protected 


drying hose on a tug. A turret nozzle 
should be placed on top of the pilot 
house, and a “Siamese” deluge set 
should also be provided. The turret 
nozzle should be of brass, easily ma- 
nipulated, with 1}-in. tip. Usually 
with the average fire pump this nozzle 
has an effective horizontal throw of 
about 110 ft. A “Siamese” deluge set 
consists of 8 ft. of 4-in. hose, having 
nozzle with large tip supplied from 
three 24-in. hose connections, with an 
automatic check valve in each. This 
is an effective device, throwing a large 
stream a great distance. 

Other fighting equipment should 
consist of at least two hand chemical 
extinguishers, 3 gal. capacity; 2 axes, 
2 pike poles, 2 burst hose jackets, and 
6 fire pails. 

BILLIARD PLAYING BY ELEC- 
TRIC SIGN 


One of the best examples that can 
be found to show the progress of the 
ingenious art of electric sign adver- 
tising is this billiard playing sign dis- 
played in one of the streets of Chicago. 
It is double faced, projecting across the 
sidewalk, and although only 11 ft. long 
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by 4 ft. 10 in. wide, it is drawing as 
much attention as any sign in the 
great western metropolis. 

On one side is shown a billiard table 
with two players. By an automatic 
flasher controlling the lights which 
make up the sign, one of the players is 
seen to strike the ball with his cue, 
apparently making it roll across the 
table and strike the other two balls, 
which are correspondingly knocked into 
new positions after rebounding from 
the cushions. On the other side of the 
sign is a pool table, also with two play- 
ers. One of them makes the “break” 
and the balls are seen to scatter over 
the table, two of them falling into 
pockets. 

HAULING WATER BY TRAIN- 
LOAD 


During the recent drought the city 
of Alliance, Ohio, experienced a water 
famine which reached such an alarm- 
ing state that the authorities ordered 
all shops shut down so that the reser- 


Trainloads of Water 
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voir would not be entirely emptied. 
The Pennsylvania Railroad could 
hardly close down its shops in Alli- 
ance, and water was also absolutely 
necessary for the locomotives, there- 
fore the company hauled the water it 
required by trainloads. 


HUGE SUN DIAL IN GOLDEN 
GATE PARK 


The huge memorial sun dial given 
to San Francisco by the Californian 
members of the National Society of 
Colonial Dames, in honor of the first 
navigators who ap- 
proached the Pacific 
coast, has recently 
been unveiled in 
Golden Gate Park. 
The pioneer naviga- 
tors so honored are 
Fortuno Jiminiez, 
who came to the 
coast in 1533; Juan 
Rodriguez Cabrillo, 
1542, and Sir Fran- 
cis Drake, 1575. 

The base of the dial is of Utah stone, 
out of which is wrought an artistic 
wreath of fruit and flowers. The dial 
is of bronze in the form of a half globe, 
resting on the back of a turtle. On 
the face, or inside, of the half globe, 
above the figures marking the hours, 
are medallions of the three navigators, 
and beneath the figures an inscription 
which means “I tell not the hours when 
the sun will not.” On the reverse or 
outside of the half globe is a map in 
relief of the Western Hemisphere. 

The dial cost about $3,000. 


JAPAN’S NAVAL PROGRAM 


Artistic Dial 


The fund set apart for the Japanese 
navy for the year 1908-09 amounts to 
$42,500,000. The sum for the con- 
struction of new ships and their ar- 
mament is $15,500,000. The new 
ships are to be provided with boilers 
fitted for liquid fuel firing. 
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ORCHARDS BY THE ROADSIDE 


A few years ago Hungary, despite 
the fact that many of its districts may 
be numbered among the best fruit- 
growing sections in the world, was im- 
porting an amount of fruit equal to 
two-thirds the crop grown on home 
soil. Within 10 years, however, it is 
claimed that this country will be, 
without fear of a challenge, the pre- 
mier fruit-producing country in the 
world, and all because some four years 
ago it occurred to some one in the 
Hungarian ministry that it would be 


Such an ambitious program was of 
course not a thing to be carried out in 
a year, but the system is gradually 
being extended throughout the coun- 
try. The state railroads are le nding 
assistance to the fulfilment of the idea 
by charging only half the usual rate 
for the transit of fruit-tree stock, and 
the scheme is meeting with the great- 
est success. At the present time there 
are about 250,000 fruit trees on the 
state highways, and perhaps one of the 
most astonishing facts is that all the 
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Highways Lined on Either Side with Thrifty Fruit Trees 


a good idea to plant fruit trees by the 
roadside in every parish in the country 
and see that they were looked after on 
modern lines. 

In Hungary the main roads are 
under the ownership of the state, while 
the subsidiary highways are managed 
by the parish and country councils. A 
special survey of all the state high- 
ways was undertaken to determine the 
kind of trees best suited to the differ- 
ent localities and three government or- 
chards were set aside specially to 
supply young trees for planting in the 
different districts, 


trees planted, saving an insignificant 
6 per cent, are doing nicely. Un- 
doubtedly this success is largely due to 
the care with which the keepers of the 
trees were educated. 

On the country and parish roads the 
work goes on much more slowly, owing 
to the fact that, up to the present, the 
government orchards have been fully 
occupied supplying the need of the 


state highways. The parishes are 
bound, however, by a special act of 
parliament, to establish orchards for 


the purpose of producing fruit trees to 
plant upon the roads under their con- 
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trol. These are independent of the 
state orchards, but the government 
farms will make grants of wild seed- 
lings and even grafted stock. LEvery- 
thing is being done to induce local au- 
thorities to lend their aid to the 
aceomplishment of the great ideal 
which sees Hungary a wonderful fruit 
garden, even to money allowances. 
Moreover, and of the greatest impor- 
tance, the children are being trained 
to regard the roadside crops as sacred. 

The agricultural ministry of Sax- 
ony, which is one of the states of the 
German Empire, has also adopted the 
plan and a number of the state high- 
ways are fringed with fruit trees that 
yield a large crop every year. These 
trees are rented, so to speak, to any- 
one who desires them. It is possible 
to rent anywhere from three or four 
to three or four hundred trees for the 
season’s crop, and if 10 trees of one 
kind of fruit growing in one locality, 
and 10 trees of another kind of fruit 
in another locality, are wanted, it is 
possible to have them for the required 
rental, if not already contracted for. 

As land continues to grow more val- 
uable in the United States and the 
country districts become more con- 
gested, it is possible that such a plan 
might be adopted by our own govern- 
ment. It is also noticeable that there 
are thousands upon thousands of acres 
of land contained within the railroad 
rights-of-way which might be made of 
great profit in this way.—By courtesy 
of The World’s Work, London. 
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A GRAVITY CONCRETE MIXER 


The gravity concrete mixer shown in 
these illustrations is worked by a der- 
rick. The cngineer operates the derrick 
and the concrete mixes itself in a series 
of four buckets. 

The raw materials are placed in the 
top hopper and the required amount 
of water dashed over them. The top 
— is raised to the height of its 
chams, then its door automatically 
opens and the materials are spilled 
ito the second hopper, where they are 
caught and held. The second hopper 
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is raised by the derrick in the same 
manner and the mixture spilled into 
the third hopper. As the derrick con- 


Four Stages of Mixing 


tinues to raise the buckets the mixture 
is discharged from the third hopper 
into the fourth, at the same time being 
swung over the place of deposit. 
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The mixer telescopes into a nest of 
baskets and can be carried from one 
place to another in a cart or wagon. 
— 

ALPINE TELEPHONE STATION 
15,000 FT. HIGH 


Italy will soon have the highest (not 
used in the sense of cost) telephone 
service in Europe, and the highest tele- 
phone station will be installed at the 
highest peak of Mont Rose, which, next 
to Mont Blane, is the highest point in 
the Alps. This peak is known as the 
Pointe Dufour, and is already provided 
with a refuge cabin for Alpinists. 
Should mountain climbers be surprised 
by storms when near this peak the tele- 
phone will enable them to call for 
help. 


ARTISTIC CONCRETE VENT FOR 
SEPTIC TANK 


This artistic looking monument is in 
reality a concrete vent for a septic tank 
and is located at Naples, Cal. A fig- 
ure of some kind is to be mounted on 
the top. It is 36 ft. in height and has 
a 24-in. opening running through it. 
The lower course of the concrete forms 
a seat and was cast in the wooden mold 
shown in the illustration. The mold is 
8 ft. in diameter and was formed of 
narrow strips of wood bent into shape. 
The concrete was run into the form 
through the holes shown near the point 
where the hand is resting. 
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GATHERING COAL FROM THE 
RIVER BOTTOM 


It is not an unusual sight to see men, 
women and children, with bags thrown 
over their shoulders, walking along a 
railroad track in search of stray lumps 


Fishing for Coal 


of coal that have fallen from the loco- 
motive tenders; but in Chicago and 
many other cities, where a large num- 
ber of coal docks abound, the bottoms 
of the rivers are searched in the same 
way. 

One of the familiar sights along one 
branch of the Chicago river is an old 


or 


Vent for Septic Tank 


Wooden Mold for Casting Base 
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man and a punt. Next to the punt 
the most important article of his sal- 
vage equipment is a basket-shaped con- 
trivance of wire netting at the end of 
a long pole, and with this he scoops 
up the coal from the river bottom. The 
coal is dropped while vessels are being 
unloaded. 
CHINESE OIL LAMPS OF 
CURIOUS DESIGN 


These types of oil lamps are still used 
to a great extent in China, althougl 


Queer Oil Lamps 


modern oil lamps of American produc- 
tion can be bought in the Chinese mar- 
kets. The shapes are curious. The 
first looks like a glass fruit jar, the 
second has the appearance of an old 
tin teapot perched on a tin pedestal, 
the third resembles an ordinary kitchen 
match safe, and the fourth a common 
oil can. 

GUN DISCHARGED BY CENTRI- 

FUGAL FORCE 


An English inventor living in New 
York has devised a powderless rapid- 
fire gun which resembles a cylindrical 
pencil sharpener or a meat chopper 
more than it does a weapon of warfare. 
_ All there is to it is a big wheel with a 
crank for revolving it. In the 10-in. 
model shown in the illustration this can 
be turned by hand. Balls of lead or 
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Powderless Rapid-Fire Gun 


steel are poured into the machine, the 
operator revolves the wheel, the bullets 
are drawn in by a vacuum and pour 
out in a steady stream. The idea was 
formulated after seeing a flywheel burst 
and noting the force with which its 
parts were thrown. 

The model is claimed to throw 400 
bullets a minute with force enough to 
perforate a target 40 ft. distant. The 
inventor is now making plans to con- 
struct a 6-ft. model which will be 
turned by a 50-hp. motor. He believes 
that such a gun will be able to dis- 
charge thousands of shots a minute 
with a force that will kill at 2,000 ft. 


— « 


CONCRETE BOATS FOR THE 
MISSISSIPPI 


An engineering company in Kansas 
City has been testing concrete as a 
material for the hulls of vessels. The 
results have been encouraging, and the 
idea of the company is to construct 
concrete river boats for navigation on 
the Mississippi and Missouri rivers. 


Fifty feet of natural gas consumed 
in a furnace will develop one boiler 
horsepower-hour. 
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GREAT HYDRO-ELECTRIC PRO- 
JECT IN MEXICO 


Following the report of government 
engineers who have been making sur- 
veys and estimates of a projected dam 
across the Nazas river near Torreon, 
the federal government of Mexico has 
agreed to give financial support to the 
proposition, and the contract for its 
construction has been awarded. Ac- 
cording to the estimates of the engi- 
neers the dam will cost about $6,000,- 
000 and will form one of the largest 
water storage reservoirs on the conti- 
nent, affording a water supply to the 
whole Nazas river cotton-growing dis- 
trict for a period of three years with- 
out replenishing. 

In connection with this dam, it is 
also planned to install a hydro-electric 
plant to supply all of the towns within 
a radius of 150 miles. There are many 
large industrial plants in the Nazas 
valley which will be provided with 
cheap power from the proposed plant, 
and it is expected that the establish- 
ment of manufacturing enterprises will 
be greatly stimulated. 

The principal cotton-growing region 
of Mexico lies in this valley, but ow- 
ing to the uncertainty of rains in the 
mountains, the river cannot be depend- 
ed upon to give an adequate water sup- 
ply for irrigation purposes when most 
needed. By storing the water this dif- 
ficulty will be overcome. The site of 
the proposed dam is in the San Fer- 
nandez Canyon. 
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NEW FRENCH HELICOPTER 


The flying machine shown in this 
illustration is of the type known as 
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A PCRTABLE PLANER AND 
JOINER 


This portable planer and joiner, de- 
signed for contractors and shipbuilders, 
is entirely self-contained, is driven by 


For Contractors and Shipbuilders 


an electric motor, and is easily run 
into any desired position. It is made 
in sizes to plane up to 12 in. wide.. 
The machine is manufactured by a 
firm in Scotland. 


A WHEELBARROW TRUNK 


Among the many curiosities of the 
English patent office is this trunk 


which becomes its own luggage truck. 
The drawings illustrate the idea with- 
out waste of more words. 


the helicopter. It is kept 
afloat by two horizontal 
screws fore and aft, the 
propellers furnishing a 
forward as well as a 
lifting drive. The pro- 
pellers are each composed 
of two blades fastened 


to a wheel framework. 


Kept Afloat by Two Horizontal Screws 
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Courtesy Western Electrician 


PRIZE CONCRETE LAMP-POST 
DESIGNS 


Awards in a competition for concrete 
lamp posts for the Lincoln Park sys- 
tem of Chicago were made in favor of 
the three designs here shown. ‘The 
conditions called for a post with an 
interchangeable top, which could carry 
a globe, either directly on top of the 
post or suspended to a_ projecting 
bracket, the center of the light to be 
15 ft. from the ground. The minimum 
diameter of the shaft was to be not 
less than 6 in. and of the base not less 
than 16 in. Provision was required for 
introducing the names of the streets 
where there might be intersection, and 
one of the difficulties was to find a 
means of crowning the shaft with a 
finish without shrouding the street sign 
in shadow. 

The first-prize design is a reason- 
ably light shaft, tapering and crowned 
with a small square cap. There are 
reliefs at the corners to make the trans- 
mission from shaft to cap, the orna- 
mentation being neat. The base is a 
simple enlargement of the shaft. 

The second-prize design is a per- 
fectly plain shaft, square with beveled 
corners. A small square cap is set on 
the top, with only a flat ornamental 
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band. The base spreads 3 ft. and is 
of convex flutings on two sides and 
simple ornament on the other two. 

In the third-prize design there is a 
renaissance Ionic capital over a fluted 
column. The capital is kept small. 

— oe - 


CURIOUS VALVES ON DREDGE 
PIPES 


The government is making valuable 
land at San Pedro, Cal., by dredging 
the harbor and making fills. The har- 
bor bottom, consisting of sand and 
shells, is pumped a distance of one mile 
into different fills, and as it is some- 
times desirable to pump alternately to 
different sections the pipe intersections 
are provided with these curious looking 
valves. The valves, operated by a 


windlass chain and sprocket wheels, 
have special small pipes through which 
water is driven undcr pressure to keep 
the slides and racks clear of the mov- 
ing sand when opening and. closing 


Note the Heavy Rubber Gasket 


same. The dredge pipes are about 20 
in. in diameter. The gasket or coupling 
shown to the right of the sprocket 
wheel is made of heavy rubber. 
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NOTES 


SHOP 


Making a Bicycle Boat 


This bicycle boat is made chiefly of 
wood and consists of a wooden frame 
joined together by means of wood 
screws and where strength is necessary, 
steel reinforcements are used. The 
joints between the keel and post for 
the float bearings are fastened on both 
sides by steel plates riveted together. 

The machine is propelled by the re- 
volving of two wooden cigar-shaped 
floats placed at the sides of the frame. 
One of them turns to the right and the 
other to the left. These floats are hol- 
low and made like a barrel with thin 
staves. They are well reinforced by 
means of three wooden disks to which 
the staves are fastened and the whole 
float is drawn tightly together by 
means of steel rings. A covering of 
canvas or linen cloth is placed over the 
staves and well coated with a good oil 
paint to prevent leaking. On the sur- 
face of each float is fastened a single 
metal blade which winds spirally 


Riding in Still Water 


around them. ‘The floats revolve on 
bearings, as shown in the sketch. 

On top of the frame and in the mid- 
dle is a heavy piece of wood on which 
are mounted the seat, propelling and 
steering mechanism. ‘This piece of 
wood or girder is hollowed out and the 
chain runs through and over a sprocket 
wheel which is placed on a long shaft 
extending the whole width of the 
frame. On both ends of the shaft are 
placed bevel gears which, by means of 
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Details of Construction 


a short chain drive to a sprocket wheel 
on each float, cause the floats to re- 
volve in opposite directions. The 
steering mechanism is simple and con- 
trols three rudders. A grooved wheel 
is attached to the stem of the handle 
bar and also at the top of each rudder 
post. A wire connects the front rud- 
der and the handle bars. The two rear 
rudders are connected to the front rud- 
der by wires properly crossed and 
passed over a pulley in the rear of 
center girder. 


How to Bolt Timbers to a Dam 


Cement is the cheapest and best ma- 
terial for securing bolts in rock where 
used for anchorage, 
says American 
Miller. The holes in 
the rock should be 
drilled somewhat 
larger than the bolts 
to be used and then 
4 beard the bolts as in- 
' dicated by the sketch. 
doing this and 

having the cement 
thin enough to run down the full 
length of the bolts, there need be no 
fear of them drawing out when tight- 
ening the nuts. 


How to Put in Stove Lining 


A good way to put in a new lining 
in the kitchen range is to purchase 
some plastic paste sold by hardware 
dealers and mix it according to di- 
rections, but before applying, get a 
piece of wire mesh used for chicken 
fences and cut the piece to the size of 
the back wall or plate. Apply the 


paste, covering the wire mesh so it will 
remain in the center of the lining. 
This will give a re-enforced lining that 
will not fall out, even if it does crack. 
How to Place Gas Engine Valve 
Springs 


Intake and exhaust valve springs 
are quite hard to replace after they 
have been removed to make repairs. 
Putting the springs back in place may 
be easily accomplished by pressing the 
springs together in a vise and tying in 
three places on each spring with light 
wire and then putting them in position. 
The binding wires can be cut and re- 
moved after the washer and cotter pin 
have been put in place.—Contributed 
by W. O. Hay, Camden, 8. C. 


How to Pack Preserves to Be 
Shipped 


Secure a good strong box from your 
grocer and strengthen it by nailing 
cleats on the ends and diagonally 
across the sides as shown in the sketch. 
If it is necessary to use the box from 
time to time, the cover can be attached 
with 2-in. screws for convenience and 
to prevent:splitting the wood. 


Packing Box for Preserves 
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Spread a layer of sawdust about 1 
in. thick on the bottom of the box, on 
which set a layer of jars, so that there 
will not be less than 1-in. space be- 
tween a jar and wood, and not less 
than 3 in. between jars. Pour sawdust 
into the box around the jars, firmly 
packing it down into every open space. 
‘The main thing is to have the sawdust 
thoroughly packed in solid. Place 
a l-in. layer of sawdust on top of the 
‘ars, on which to set the second layer 
of jars. Again fill and pack the open 
spaces with sawdust and cover the tops 
of the jars sufficiently to allow some 
pressure of the cover when putting it 
on the box. 


Home-Made Multiple Drilling 
Attachment 


In small manufacturing plants, and 
even in jobbing shops, it sometimes 
happens that a lot of drilling is la- 
horiously accomplished by drilling one 
hole at a time, that could be done at 
an enormous saving if put on a mul- 
tiple-spindle drilling machine, but the 
number of pieces required is not suffi- 
cient to justify the purchase of such 
a drilling machine. 

It is for such an emergency that 
the multiple-spindle attachment for 
plain drilling machines, herewith il- 


Cheap Multiple-Drilling Attachment 
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lustrated, is recommended, it being 
shown in operation. The device is 
very simple, and can be made in any 
machine shop, says American Machin- 
ist. It is merely a light frame at- 
tached to the drill, in which run three 
spindles geared at the lower ends to 
the central spur on the main spindle. 

In the illustration these gears are 
shown without any guard, but in act- 
ual use the gears are covered with an® 
aluminum guard to prevent the acci- 
dental catching of fingers or clothing 
in them. On the lower ends of these 
small spindles are chucks for holding 
the drills. Spindles to drive drills of 
larger size may be geared to the driv- 
ing pinion with a larger size gear to 
reduce the speed of the spindle driv- 
ing the larger drill. 


Nail Set Kept in the Hammer 
Handle 


A nail set, being small, is some- 
times mislaid and cannot be found 
when wanted. The 
accompanying 
sketch suggests a 
simple means of car- 
ing for the nail set 
so it will not get 
lost. A recess is 
made in the end of 
the hammer handle 
into which the nail 
punch fits. The re- 
cess is covered with 
a small plate fastened with a screw to 
keep the set from falling out. 


A Filling for Cracks in Floors 


Cracks in floors that catch and hold 
dirt can be neatly and permanently 
filled with a paste made from soaked 
newspapers, $ lb. of flour, 3 qt. of 
water and 4 lb. of alum thoroughly 
mixed and boiled. This mixture gets 
about as thick as putty, and when put 
in the cracks of the floor it will harden 
similar to papier mache.—Contributed 
by Arthur Liebenberg, Cincinnati, O. 
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New Method of Cutting Threads 
in a Lathe 


Arrange the compound rest of the 
lathe as shown in Fig. 1, 30 deg. to 
the right for right-hand threads and 
30 deg. to the left for left-hand 
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Cutting Threads in a Lathe 


threads. When the cut is started the 
tool will be in the position shown in 
Fig. 2. When the cut is taken for the 
desired length, mark the position of 
the cross feed screw and pull the tool 
out with this screw. Bring the car- 
riage back to the starting point and 
feed in on the cross feed screw to the 
mark that was made, and then feed 
the compound rest screw to the amount 
desired for a cut, which will bring the 
tool to the position A, Fig. 2, third 
cut at B, ete. The tool will cut on the 
advancing edge only. 

When cutting in this manner the 
edge C will not be smooth. To smooth 
up this edge turn back the compound 
screw a trifle and feed in on the 
cross feed screw for a finishing cut.— 
Contributed by Rollin C. Woodford, 
Meadville, Pa. 


To Figure Horsepower of Auto Gas 
Engine 


The formula used by the Associa- 
tion of Licensed Automobile Manufac- 
turers in determining horsepower of 
gas engines is: 

H= 


2.5 
in which H equals horsepower, D cylin- 
der diameter in inches, N the number 
of cylinders and 2.5 a constant. 
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Mixture for Pipe Joints 


Steam, hot and cold water pipes can 
be put together with plumbago, or 
graphite, mixed in common black oil 
to the thickness of axle grease. Apply 
to the threads the same as if using 
white or red lead. If the pipes are to 
be taken apart at any future time, they 
will separate as easily as they were put 
together. There will be no corrosion. 

The same is true of flange gaskets 
used for steam or water. They make 
a tight joint and never stick to the 


flanges. 


A Portable Door Lock 


An effective lock that may readily 
be adjusted to any ordinary door, and 
which is especially adapted for the use 
of travelers, is shown in Fig. 1. The 
lock is made from a small strip of 
tin about 2 in. wide and 5 in. long, 
two or three carpet tacks and an 8- or 
10-penny wire nail. The tin is bent 
in the middle of its length so as to 
form a double thickness about 2} in. 


\ 
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Adjustable to Any Door 


long, as shown at A. Through the 
end of this tin, about } in. from the 
end, make 3 or 4 small holes for 
carpet tacks. The wire nail is driven 
through the tin at B at a distance 
from the edge near the holes made for 
the tacks to equal the thickness of the 
door to which the lock is to be applied. 
To accommodate the varying thick- 
nesses of doors, other holes may be 
punched at different places. The lock 
is applied to the jamb when the door 
is open; the plate, A, is placed in the 
jamb and fastened there by pressing 
the tacks through the small holes into 
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the wood of the door casing. After 
shutting the door, merely push the 
wire nail through one of the long holes 
and the door will be securely bolted. 
A stronger and neater lock may be 
made from a piece of sheet steel of 
suitable size with several coarse sharp 
teeth filed about } in. in one end and 
bending them at right angles to the 
plate to make points to press into the 
jamb, thus dispensing with using 
tacks.—Contributed by C. H. Dennis- 
ton, Pulteney, N. Y. 


Check Valves for Centrifugal Oil 
Pumps 


Small centrifugal pumps fitted to 
automatic machines are liable to cause 
trouble in starting after they have 
stood for a few min- 
utes, says American 
Machinist. The de- 
vice as shown in the 
sketch will keep the 


oil in the pipes 

ready for flowing ¥ 
when the pump 
starts. 


Fitted on the end 
of the suction tube 
in the oil tank is an 
ordinary gas socket, A. Screwed into 
this is a short piece of tube, B, with 
a ball seat, C, inserted. About 4 in. 
above the ball, D, is a peg, E, to pre- 
vent the ball being sucked into the 
upper tube, F. The moment the pump 
is stopped the ball drops on the seat 
and traps the oil, thus keeping the 
pump and tubes fully charged. 


Lubricant for Tire Pump Leathers 


The proper lubricant for the cupped 
leather washer of the tire pump piston 
is vaseline. Oil is too thin and it tends 
to work into the rubber hose, and even 
into the tire itself if too much is used, 
says The Automobile. Vaseline, on the 
other hand, clings to the leather and 
lasts a considerable time. If the 
leather becomes dry it ans not hold 
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air well and pumping to high pressures 
becomes impossible, while the labor of 
pumping even to low pressure is greatly 
increased. 


How to Make a Weeder for 
Florists 


The accompanying illustration shows 
the construction of a weeder for use 
in a greenhouse. When hoeing around 
carnations and 
flowers planted 
in beds or on 
benches, I have 
always used a 
trowel or a com- 
mon hoe, but the | 
work was slow, | 
and I made the | 
tool as shown for faster weeding and 
loosening the soil. The main part of 
the weeder is made from a piece of 
hoop iron about in. thick, 1 in. wide 
and 20 in. long, bent in a triangle 
with sides 4 in. long. This will leave 
4 in. on each end on. which to place 
the handle. A short piece of garden 
hose will make the handle, into which 
the ends of the hoop iron are inserted. 
—Contributed by Ed. Borchik, Cleve- 
land, O. 


Carbureter Air Regulator 


Carbureter troubles sometimes can 
be remedied by regulating the air in- 
let, says Gas Power. This can be 
accomplished by screwing a short piece 


Easily Made Regulating Device 


of pipe into the air inlet of the car- 
bureter and covering the outer end 
with a cap and a steel plate over the 
end of the cap. Holes are drilled 
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through both the steel plate and cap, 
as shown. This is easy to make and 


will cause the carbureter to draw any 
amount of gasoline wanted. 


A Kink for the Wheelwright 


The accompanying sketch shows a 
very handy tool for putting spokes in 
the rim. By putting one of the hooks 


For Putting Spokes in a Rim 


over the spoke that is already started 
in the rim and the other hook over the 
next one to it, then pulling the lever 
down, the second spoke is brought into 
place for inserting in the rim, says 
American Blacksmith. 

The handle, Fig. 1, is about 18 in. 
long and the bent end with the two 
holes about 2} in. long. Both hooks 
are made as shown in Fig. 2 and riv- 
eted to the handle like a pair of tongs, 
Fig. 3. This tool will save the use of 
an extra man when putting on a rim. 


How to Make an Air Hammer 


The accompanying sketch shows the 
construction of an air hammer for use 
in driving out long bolts of frames 
or removing stuck bolts in butt straps 
on locomotives. The hammer is placed 
under the bolt 
and an air hose 
connected to the 
train pipe in the 
rear of the loco- 
motive. When 
ready the handle 
of the valve is 
quickly turned and a heavy blow will 
be struck, The plunger should fit 
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loosely in the body so as to return 
quickly to place. The plunger can be 
made from an old axle and the body 
from some old scrap casting.—Con- 
— by Urban A. Towle, Rumford, 
Me. 


How to Test Spark ‘Plugs 


Where a high-tension magneto is 
employed for ignition, it is rather diffi- 
cult to test the spark plugs in order 
to find which one is misfiring, particu- 
larly when the autoist is not sufficient- 
ly familiar with the mechanism of 
the magneto and its internal connec- 
tions to figure it out on the latter. Of 
course, on a coil and battery system it 
1s easy enough to hold down one of the 
vibrators at a 
time, taking 
each cylinder in 
turn and thus 
locating the 
trouble, says the x 
Automobile. Or | | 
where a dual} 
system of igni- 
tion using a set of accumulators and 
a high-tension magneto operates 
through the same set of plugs, it is 
not at all difficult to locate plug 
troubles, as the battery side may be 
resorted to, using the coil vibrators 
in the usual manner. But it is fre- 
quently the case that either a single, 
non-vibrating coil is employed or there 
are two entirely independent sets of 
spark plugs. For testing the plugs 
under such conditions the simple de- 
vice shown in the illustration will be 
found very convenient. To make this 
take a piece of stiff wire, A, several 
inches in length and bend in a half 
circle as indicated. At its center fasten 
a handle, which for convenience sake 
must be of insulating material, other- 
wise it will be not a pleasant device 
to use. The handle from a discarded 
knife switch will serve the purpose ad- 
mirably, although a wooden one will 
do equally well where it is kept dry. 
To test a plug with the aid of this 
little devicz, is only necessary to 
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bring one end of it in contact with the gineer. The bottom of the pan is cov- 


binding-post on the plug while the 
other is allowed to rest against the cyl- 
inder, or for that matter any other 
part of the motor, as it serves to short- 
circuit the plug to which it is applied, 
<o that if the other three cylinders fire 
regularly during the operation, the 
plug under test is the one at fault and 
should be removed. The testing oper- 
ation may be carried out very quickly. 


Preparing Wheat for Milling 


As the preparing of wheat with the 
use of water is becoming more general 
for milling purposes, herewith is given 
a device for supplying the water to the 
wheat. In Fig. 1 is shown the arrange- 
ment of the water regulating valves 
that are fastened in the bottom of an 
ordinary barrel. The sponge is in- 
tended to filter the water, says Amer- 
ican Miller, so that trash or sediment 
cannot get to the pet cock, which, after 
once being regulated, can then be shut 


ered with granulated carbon to a depth 
of from 1 to 2 in. When the current 


Gives an Intense Heat 


is turned on a very intense heat can 
be raised. resistance 
sary and it is best to have a rheostat 
so as to turn on more current as the 
heat increases, as, of course, the hotter 
the carbon gets, the more current it 
will take. 


is neces- 


Some 


How to Anneal Small Tools 
Prepare two pieces of wood with one 


surface of each perfectly smooth. Heat 
the articles to be annealed to a cherry 
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off or opened from the roll floor by the 

use of the pull ropes attached to a 

lever, as shown in Fig. 2. The miller 

ean place the water barrel on any floor 

with almost absolute assurance of its 

proper working and easy control. 


How to Make an Electric Furnace 


Make an ordinary sheet iron basin 
and line it inside with asbestos mill 
board. The connections are made 
through two binding-posts placed in 
the bottom of the pan and fastened to 
two small carbons, says Practical En- 


Fic. 2 


red and place them between the two 
smoothed surfaces of the wood pieces 
and clamp the whole in a vise. The 
hot metal will burn a pocket with char- 
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coal edges which will insure slow cool- 
ing.—Contributed by W. O. Hay, 
Camden, 8. C. 


— 


Extension Sight for a Revolver 


Forge out a piece of metal in the 
shape shown in the sketch and drill 
a hole in the large end to fit the end 


Gives Greater Range Between Sights 


of the revolver barrel and fasten with 
a small set screw. Attach a sight on 
the front end to coincide with the rear 
sight. This device will give greater 
range between sights and will add 
weight just where it is needed. 


Sand Used for Fire Protection 


Many shops have a distinct oil haz- 
ard; and for fighting fire in such 
places, buckets of sand take the place 
of the water barrel as a first resource. 
It is thought that a bucket of sand 
could not be diverted to other uses, 
but an inspector complains that men 
will use sand buckets for spittoons. 
The accompanying sketch shows a de- 
vice which is recommended to take the 


“SCEILING 


RECEPTACLE FOR 
SAND 


FLEXIBLE HOSE 


Sand Supply for Fighting Oil Fires 


-place of the ordinary bucket of sand. 
The device is not expensive and its 
position would seem to assure that the 
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sand would not be diverted to other 
uses, while it would insure a plentiful 
supply of sand and enable the sand to 
be distributed over quite an area. 
Such a device ought to be installed 
wherever there is danger of an oil fire. 


The Choice of Lacquers 


As lacquer is the last material that 
is put on a job of metal work, it is one 
of the things the jeweler should care- 
fully look after. It is not infrequent 
to find an object of beautiful design 
and well finished spoiled by the use of 
a poor quality of lacquer, or one un- 
suited for the purpose. 

Jobbing shops particularly are the 
ones that do not use the best judgment 
in the selection or application of a 
lacquer. They often keep only one kind 
in stock and this is usually one in- 
tended for use on brass. Some silver- 
plated work is done and an order is 
given to lacquer it. The brass lacquer 
is used with the result of practically 
spoiling the appearance of the object, 
says The Keystone. The color and sur- 
face are injured. One expects to see 
a white color on a silver-plated article, 
but one may often find them in such 
establishments with a dirty yellow color 
imparted by a lacquer unsuited for the 
purpose. 

To produce the best work it is neces- 
sary to use a lacquer made especially 
for the metal upon which it is to be ap- 
plied. A brass lacquer is usually col- 
ored yellow, while one for silver must 
be white. Brush lacquers, too, do not 
give good results when used as dip 
lacquers. 

If the manufacturer would consult 
with the lacquer maker and let him 
know the kind of goods upon which it 
is to be used some of the unsightly arti- 
cles often found in the market would 
disappear. 


— 


The greasy and dingy surface ac- 
cumulated on the lens mirrors of your 
automobile lamps may be cleaned with 


a mixture of equal parts of alcohol and 
water. 
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Brake for Testing Horsepower of 
a Gas Engine 


Nearly all manufacturers of indus- 
trial gas engines rate their machines 
by brake test—the actual horsepower 
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Construction of a Cheap Brake 


the engine will deliver at the pulley for 
doing useful work. The construction 
of a cheap brake is shown in Fig. 1. 
The brake shoes are designed for a 
12-in. pulley in this instance, although 
the necessary changes in construction 
for different size pulleys will suggest 
themselves, says Gas 
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which will be 32.9868 or practically 33 
ft. circumference or brake travel if it 
revolved. For example: suppose the 
engine pulls 10 lb. on the scales and 
runs 100 revolutions per minute. To 
find the foot-pounds per minute we 
have length of dotted line 33 ft.x10 
ib.X100 r. p. m. = 33,000 foot-pounds 
in a mmute or one horsepower. 

We thus see that by having the brake 
beam just 5 ft. 3 in. long as shown in 
Fig. 1 each 100 r. p. m. counted as a 
unit and decimals, thus 1.00, multi- 
plied by each 10 lb. pull on the scales 
counted as a unit and decimals, thus 
1.0, will give the horsepower of the 
engine. Suppose the engine runs 350 
r. p. m. and pulls 15 lb. on the scales: 
We have 3.50 K 1.5==5.25 hp. The 
long calculation would be: 3315 
350 —- 33,000 = 5.25 hp. Where the 
brake beam is longer or shorter than 
5 ft. 3 in. the long calculation is neces- 
sary. 

In using the brake the scales should 
be elevated as shown in Fig. 1, or a 


Power. Fig. 2 shows 
the application of the 
brake. 

In Fig. 1 the brake 
beam is shown to be 5 
ft. 3 in. long from 
center of pulley to the 
point resting on the 
scales, which represents 
a radius of a circle as 
shown by the dotted 
lines, Fig. 2. If the 
brake were a part of the 
pulley and traveled with 
it, the point resting on 


the scales would follow 
the dotted line. Hence, 
the length of the dotted 


cireular line in feet 


- 
~ - 
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multiplied by the num- 
ber of pounds pull on 
the scales multiplied by the number of 
revolutions the engine makes in a 
minute, will be the foot-pounds per 
minute. The circumference or length 
of the dotted circle, C, in feet is found 
by multiplying the diameter, D, which 
is 10} ft. by the consonant 3.1416, 


Testing the Brake Horsepower 


special rest placed on the platform to 
hold the point in the end of the brake 
beam about level with the center of the 
pulley. | The scales should also be 
balanced before making the test with 
the weight of the scale beam resting in 
position on the scales. Otherwise the 
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weight of the scale beam will be in- 
cluded in the calculation, making it 
that much in error. Tailnuts on the 
bolts for adjusting the friction of the 
brake shoes in making the test will be 
quite an advantage. A speed indicator 
or revolution counter is necessary to 
accurately determine the speed of the 
engine when under full load by the 
brake. 

The brake as shown by Fig. 1 is 
“built up” of boards { in. thick by 4 in. 
wide, with the two long, outside pieces 
of the top shoe forming the brake 
beam. This brake will be suitable for 
small engines up to about 5 to 8 hp. 
For larger sizes the brake should be 
made wider and heavier. 

— —@ « 


Using Salt in Brass Melting 


While the brass rolling mills thor- 
oughly appreciate the importance of 
using salt in brass melting, the brass 
founder has never awakened to the fact 
that it is beneficial, says the Brass 
World. 

The advantage of salt in melting 
copper, brass, bronze and other copper 
alloys lies in the fact that it reduces 
the oxide that is formed and cleans the 
metal. ‘To be sure it does not remove 
all of the evils of melting, but it greatly 
lessens them, and the quality of the 
metal is so much improved that it pays 
to use it. No maker of rolled brass 
would think of attempting to make 
brass without it. If two melts of brass 
are made, one with the use of salt for 
a flux, and the other without it, the 
difference in the quality of the casting 
can at once be seen even before rolling. 
The surface is much dirtier when no 
salt is used, and the edges of the bar 
usually crack in “breaking down.” 

Salt is very cheap, and a handful 
only is needed in a small crucible such 
as the average brass founder uses. It 
is put in immediately after the metal 
begins to melt, and the whole is then 
stirred. It serves to produce clean metal 
which will not run thick and also has 
a tendency to remove blowholes. 

The cheapest quality of common 
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salt can be used, and the brass founder 
is urged to employ it in melting all of 
his metal. It has no bad effects, and if 
he could see the good results that are 
obtained in the rolling mill industry by 
employing it, and the large amount that 
is used, it is certain that he would 
believe there is something in it. 
—— 


Parallel Rule for a Small Drawing 
Board 


A small drawing board can be 
equipped with an attachment for a 
parallel rule without interfering with 
the use of the board for a T-square. 
A spring device carrying two small 
wheels is made from spring steel as 
shown in Fig. 1, for each end of the 
rule. An extra piece is attached to 
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How Rule Is Attached to Board 


both ends of the board, squared and 
rabbetted, as shown in Fig. 2. Each 
spring holding a pair of wheels is at- 
tached to the ends of the rule with two 
small bolts. An old T-square will 
serve the purpose of a rule. The holes 
for the bolts in the ends of the rule 
should be about 1 in. long, for adjust- 
ment. This rule is easily removed 
when not in use. 


Cutting Steam Pipe with a 
Hand Saw 


A steamfitter had to go 18 miles to 
fit up the exhaust line of a steam en- 
gine having connections for 3-in. pipe 
and found upon his arrival that the 
pipe cutters were forgotten. Not car- 
ing to go back for the cutters he began 
to look about for a way to cut the 
pipe. As a common hand saw with 
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10 teeth to the inch lay at hand a trial 
was made to cut the lengths of pipe 
with the saw. To the surpsise of every- 
one on the job he waz <uabled to cut 
off five lengths of 2-in. pipe in a short 
time. Only one fi:ing of the saw was 
necessary.—W. O. Hay, Camden, 8. C. 


Making Holes for Bolts in Concrete 
Engine Foundations 


When building concrete engine 
foundations it is necessary to leave 
holes of considerable size for the hold- 
ing down bolts, these holes to be after- 
wards filled up when the bolts are in 
place. Wood boxes are often used to 
form the holes, and these have to be 
withdrawn after the concrete of the 
foundation is set. The boxes must be 
removed from the concrete in some 
way, either by breaking them in, or 
drawing on a taper, says Practical En- 
gineer. A taper form is made of solid 
pieces, with a center wedge, which may 
be either drawn out or knocked down 
in and the whole structure withdrawn 
from the hole as shown in Fig. 1. This 
form is used soaked with water, and 
shrinks as the concrete dries out. The 
wedge faces are well coated with tal- 
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low and graphite and pieces A are 
made thin and broken out before with- 
drawal of the pieces of the former. 
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Other Styles of Taper Forms 


Another suggestion is to wrap the 
boxes with two thicknesses of oiled pa- 
per so that the concrete cannot touch 
the wood. The boxes will then come 
free, leaving the the paper wrapping, 
which can be dug out. 

Still another form is that shown 
in Fig. 2. The box being nailed as 
lightly as will serve to hold it during 
the building of the foundation. If 
the depth is over 4 ft. it is better to 
taper the box slightly. In removing, 
a long bar is forced down between the 
concrete and one side of the box, split- 
ting that side, when the other three 
sides ean be taken out whole. The 
outer surfaces of the boxes should be 
well rubbed with soft soap. If the con- 
crete be loosely packed around the 
boxes instead of ramming hard, it will 
have a rough surface, which 
much better grip for the 
ing. 

One ingenious device is 


gives a 


later grout- 


the build- 
ing into the box of a piece of gas pipe, 
to which a hook can be attached for 
withdrawing, as shown in Fig. 3. This, 
with a taper box well oiled and shaken 
sidewise slightly the 


before concrete 


— 
sets, makes an easy JOD. 
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In metal boxes a piece of steam pipe 
may be used, with the top end screwed 
and fitted with a flange to give a pry 
for a lever. By rapping with a ham- 
mer and then pouring water around 
the pipe it will come out easily. Sheet 
iron may be used by cutting it taper 
1 in. in 4 ft. and holding it out in 
place by frames put inside the sheets, 
as shown in Fig. 4. These frames are 
pulled out with a hooked rod after the 
concrete is set, and the sides will then 
come free. 


Cigar Holder for Stiff Hats 


The stiff hat as a receptacle for 
cigars or other 
small articles is 
made possible by 
this holder, de- 
vised by an En- 
g lish inventor. 
Whether it is 
worth the trou- 
ble and expense 
of having it fitted into a hat or not is 
another question. 


Loading Barrels on a Truck 


Have you ever seen three or four 
men trying to load a barrel on a truck, 
one man pulling down on the handles, 
and the others lifting with all their 
might? If so, you will appreciate the 
device, as shown in the illustration, to 
make it easy for one man to load the 
barrel, says American Blacksmith. A 
flat piece of iron 7% in. thick and f in. 
wide and as long as the truck is wide, 
with an eye made on one end and a 
hook on the other, Fig. 1, is bolted 
or screwed to the bottom side of the 
truck just behind the middle cross 
piece. A chain with ;,-in. links is 
then fastened to the eye end of Fig. 1. 
With this simple contrivance, one man 
can shove the nose of the truck under 
a barrel, tip the truck up close to it, 
. and place the chain around the barrel, 
as shown in Fig. 2, fasten the link on 
the hook end of Fig. 1, and by pulling 
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Easy for One Man to Load the Barrel 


down on the handles can, with ease, ac- 
complish what otherwise would require 
three or four men to accomplish. 


Repairing a Worn Hub 


Cast iron hubs of wheels used on 
farming implements wear very fast 
and soon cause the wheels to wabble 
and not stand 
upright. The 
worn hub will 
have the ap- 
pearance shown 
in the cross sec- 
tion (Fig. 1). 
This may be 
easily remedied 
by putting dif- 
erent sized washers on the axle to form 
the shape of the hole worn in the hub, 
as shown in Fig. 2. The washer axle 
will retain the oil longer and cause the 
wheel to run as straight as a new wheel. 
—Contributed by A. G. Miller, Boon- 
ville, N. Y. 

An injector that is scaled up inside 
may be cleaned by soaking until the 
scale is soft or dissolved in a solution 


of 1 part muriatic acid and 9 to 12 
parts water, 


Fie.t | 
| 

— 

| 

| 

| | 

Za ANN 

: 


A Wheelbarrow Runner for Win- 
ter Use 


Secure a board as thick as the wheel 
of the wheelbarrow, about 6 in. wide 
and 3 ft. long. Round each end of the 
hoard in the shape of a sled runner. 


Runs Over Snow Easily 


Cut an are of a circle in the top and 
middle of the board with a radius the 
same as that of the wheelbarrow wheel, 
leaving 1 in. of the material between 
the periphery and the bottom edge of 
the board. Place the wheel in the 
part cut out and nail a cleat on each 
side as shown in the sketch. Cover 
the under edge and rounded ends of 
the board with a piece of old tire iron. 
Home-Made Window Shelf for 
Plants 


When a few plants are kept about 
the house during the winter months it 
is necessary to provide a stand or shelf 
near or in a window in order to give 
them proper light for growing. The 
accompanying sketch shows how to 
make a shelf that may be changed 
from one window to another as de- 


Fio.1 


Fie.2 
May Be Moved from Window to Window 
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sired. A 1-in. board is cut as shown 
in Fig. 1 with a projection on each 
end to fit into the sash grooves and a 
bracket fastened on the under side. If 
the shelf is to be used on a two-light 
window, one bracket placed in the cen- 
ter to rest on the middle piece of the 
sash, as shown in Fig. 2, is all that 
will be necessary. When used on a 
single-glass sash, one bracket at each 
end of the shelf will be needed. 


Operating Switch for High Electric 
Lamps 


Electric globes are sometimes placed 
so high that they are not easily reached 
by hand. Turning 
on and off the cur- 
rent may be effected 
by an arrangement 
as shown in the 
sketch, Remove 
the hard = rubber 
thumb piece on the 
lamp socket and 
supply a common L— 
spool in its place. Fasten a strong 
cord with extending ends to the spool, 
giving each end a few turns around 
the spool in opposite directions. Pull- 
ing one string will turn the current 
on, and pulling the other will turn 
the light out. 


Home-Made Packing 
A company owning a starch plant 
considered the boiler and engine room 
as a necessary evil, and never pur- 
chased manhole gaskets or packing. 
Muslin was used to strain the starch, 
and when the cloths became too old and 
sour they were turned over to the en- 
gineer for use as packing. They were 
torn in strips and a braid made about 
1} in. wide. The braids were then 
saturated in cylinder oil and put in 
place, and as the steam was raised, the 
manhole cover was drawn up tight. 

This packing seldom gave out. 
Old hose which had been used for 
transferring starch was used for pack- 
ing pumps and engines, says a cor- 
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respondent of Power. They were split 
and laid flat on a board and gaskets 
cut out the size wanted with different 
sizes of pipe ground on the outside 
edge on one end and using a mallet on 
the other end. These gaskets were 
soaked in oil before using and served 
the purpose very well. 
« -¢—__- 


How to Measure Gasoline Supply 


Secure a glass tube about } in. in 
diameter with a }-in. hole and 2 in. 
longer than your tank is deep. This 
tube may be purchased from your 
druggist. Put the glass tube down 
into the tank and place your finger 
over the top, then withdrawing the 
tube, all the gasoline that entered the 
hole is held there by atmospheric pres- 
sure, showing immediately the depth 
of the liquid in the tank, says Motor 
Age. When the finger is removed, 
the gasoline runs out. 

Two small leather loops placed on 
the under side of the seat over the 
tank in an automobile will provide a 
safe place to carry the glass tube. 


Home-Made Boot Scraper 


The accompanying illustration shows 
a boot and shoe scraper made from the 
blade and top of 
——] an old ice skate. 
clamps are 
removed and the 
skate turned bot- 
tom side up and 
placed on the 
end of a step as 
shown. The 
: skate is held fast 
with wood screws put through the rivet 
holes and turned into the wood of the 
step.—Contributed by Jas. E. Noble, 
Toronto, Canada. 


Headaches caused by handling nitro- 
glycerine may be remedied by drinking 
strong, black coffee, and the applica- 
tion of cold wet bandages to the neck 
and forehead. 
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Timing and Numbering Ice Blocks 
Stored 


When putting up ice it is desirable 
to know the number of ice blocks 
stored during the day. The accom- 
panying sketch shows the construction 
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Records Ice Storage 


of a device made from a watchman’s 
old time-clock and a telegraph sounder, 
for recording ice blocks stored. When 
a block of ice goes into the vault the 
automatic door will close the circuit 
by means of a simple switch, and the 
telegraph sounder will pull the punch- 
ing mechanism of the clock. The dial 
or drum of the clock will tell the exact 
number and time of each block stored. 
This arrangement can be connected to 
any kind of ice storage plant.—Con- 
tributed by E. C. O'Neil, Clarksville, 
Texas. 


How to Make an Ice Plow 

Secure the cutter bar from an old 
grass mower; the bar will be about 5 
or 6 ft. long. Remove the guards and 
space off places on the bar for the cut- 
ters. Drill holes for 4-in. bolts, drill- 
ing them so they will be at an angle 
with the bar and so the front edge of 
each cutter will rest against the top, 
and back edge against the bottom bolt, 


For Plowing Ice 
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as shown in the sketch. This will pre- 
vent the lower or cutting end of the 
cutters from pushing back when at 
work. Drill holes in pieces of metal 
used for clamps to match the holes 
drilled in the bar. Use old agricultural 
seat springs for the cutters. The 
front and back pieces are not to be 
cutters and must be made rounded on 
their lower ends for runners. Each 
cutter is clamped to the bar with its 
cutting point about 4 in. lower than 
the point of the runner or cutter next 
in front. A handle attached to the 
rear and a clevis fastened on the front 
completes the plow. Two bars and sets 
of cutters placed about 16 in. apart 
and held with cross bars clamped or 
riveted together makes a double plow 
that will work more satisfactorily than 
the single bar cutter. 


Eliminating Friction in Hot- 
Air Pipes 


The importance of enabling air to 
travel in a natural way from out of 
doors clear through a furnace system 
to the registers was once thoroughly 
realized by all men engaged in fur- 
nace heating, but there seems to be 
quite a majority of men who do fur- 
nace work at the present time who 
have never realized that this is impor- 
tant. To look at the cold air supply 
duct as arranged in most buildings, 
made of rough boards of different 
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thicknesses, with little attempt to make 
the joints airtight and invariably with- 

out attempt to make the turns easy for 

the air, as shown in Fig. 1, is to be 

convinced that there is a necessity for 

change of method to improve services. 

One important authority is positive 

that it is as essential to make easy 

turns by means of round elbows and 

to preserve a slant or pitch in the cold 

air pipe as it is to provide them in the 

hot air piping system, says the Metal 

Worker, and his idea and common 
practice are shown in Figs. 2 and 3. 
The slant is not enough, unless the 
miter is made at the right place, so 
that the dimension at A will be pre- 
served at B and not reduced again as 
it turns toward the furnace. 

In the work of the expert mentioned 
the curved elbow is used at the inlet 
window, and the pipe, whether round 
or square, instead of dropping down 
vertically, passes off from the round 
elbow with a slant toward the furnace, 
and at the bottom the turn toward it 
is again made by means of a curve, so 
that the air can naturally fall, slide or 
tumble along the cold air duct until 
the heaviest air naturally falls to the 
lowest point and reaches the hot fire- 
pot of the furnace. 

Here is the first impetus for an up- 
ward movement, and the pipes should 
be taken from the top of the furnace 
in such a way as to enable the rising 
warm air to flow naturally from the 
furnace through outlets and facilitate 
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its movement in the leader pipe and 
not as shown in Fig. 4. After it flows 
along the leader pipes to the different 
registers and rises in the smooth round 
pipe in which is a pitch of at least 
1 in. to the foot, the connections with 
the registers and risers should never 
be abruptly made, even when the pipe 
ends in the floor register box. The 
air current should also find a curved 
sheet to gently turn it upward through 
the register. If the pipe is to connect 
vith the riser, equally great care 
should be taken to provide a curve, 
and in the best work the riser will be 
of the same size and shape as the hori- 
zontal leader in the cellar. One of the 
greatest evils in the furnace trade has 
come from the use of thin, wide, hot- 
air risers in partitions. 

However, the method of connecting 
the horizontal pipe in the cellar with 
the riser is of greater importance than 
is generally considered. By all means 
they should be made to provide as few 
turns as possible at this point, and the 
change of the shape from the natural 
round pipe to the unnatural riser 
should be made so as to reduce to the 
minimum the disadvantages attending 
the change, as indicated in Fig. 5. 


Waxing a Steel Shovel for 
Shoveling Snow 


During last winter there came a 
deep snow, and we had nothing to use 
for cleaning the walks except a pressed 
steel shovel. The snow would not slip 
from the shovel without a hard jerk 
on the shovel handle. This tired me 
and I began to think of a remedy, 
which resulted in taking the shovel 
and heating it with hot coals from the 
fire. When hot I applied a wax candle 
to the surface, covering it all over. 
The snow then would readily slip from 
the shovel_—Contributed by Henry 
Bisbing, Trenton, N. J. 


When opening up a boiler be careful 


‘that there is neither pressure nor 


vacuum in it. Do not rely on the steam 
gauge; open the gauge cocks. 
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Home-Made Ash Sifter 


The attendant of a large furnace 
found it necessary to sift the ashes 
and as he only had a hand sifter, which 
made considerable dust, he decided to 
make a sifter, which resulted in con- 


Handy Ash Sifter 


structing one as shown in the sketch. 
A box 1 ft. wide, 1} ft. high and 2} 
ft. long was secured and a hole 1 ft. 
square cut in the top at A. A small 
hopper about 3 in. high with a lid 
covered this opening. The bottom of 
the box was removed and a hole made 
in the end at B about 6 in. wide across 
the box. A chute made from an old 
lard can was fastened in this opening 
as shown. A frame 11 in. wide, 2 ft. 
9 in. long was made, covered with 
4-in. mesh wire and hinged to the edge 
of the box at B on each side of the 
opening. An old curtain rod was bent 
to form a crank on the end and one 
in the middle and fitted to the top 
of the box as shown, for the purpose 
of shaking the frame covered with 
the wire screen. The bottom of the 
box was formed into the shape of a 
hopper and the whole device set on 
four legs high enough to place a box 
beneath the lower hopper and a pail 
under the end of the screen. 


A cheap paint can be made from 
a solution of borax and water mixed 
with linseed oil. 
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HOW TO MAKE A THAW HOUSE FOR DYNAMITE 


The design of a thaw 


house shown in the ac- 
suggested in a discus- No Bolts, Nails 

‘or other Metal E; | 
an experimental thaw] ; ___ 
house was built and} & == 
tested at Aetna, Indi-} | 
ana, says Engineering| SES] Gan 
News. The house is} —— Removable Shelves. Ga Iron 
about 5 by 5 ft. inside,}| F fr 
and is divided for con-| 
venience into two com-| 
partments for storing] 
the material to be 
thawed, and a separate} + 
compartment for heat-| Exhaust Steam used for Heating 
ing the air. The space] | "Globe Valin. 
Ba 2x6 
to be used for the dyna-| 
mite is so arranged as} A-fe 1, 
not to allow room for ; ol 


man to enter, requiring | 
the attendant to remain 
outside the building 
while handling the — 

trays, thus avoiding the SE 
danger of overturning of House 
a lamp in the building. 
The air is heated by 
passing over the steam 
coils, and a positive cir- 
culation is secured by 

Walls and Roof 
the stack, which has an Covered with 


Glass 5x Covered Outside with Corr Galv Sheet Iron, Wore 
Inside with Galv. Sheet lron 


effective height of about} “stees 
ft. The quantity of|/ 
air admitted to each ry LA 4 Ae 
compartment is regu- [= 
circular holes in the bot- for Thermometers 
and the draft is regulat- 
ed by the damper in the 
The trays containing = 4 
the dynamite to be Pe 
thawed are staggered on | 


their supports, present- 
ing a series of baffles: 
these prevent the air 
from short circuiting, and force it to iron to protect it against creeping 
come in contact with all the trays. fires in grass or underbrush. The %- 
The house is covered with galvanized in. steel plate over the door and the 
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gravel filling between the walls form 
protection from stray bullets. Gravel 
is preferable to sand for filling, as the 
heat tends to shrink the wood on the 
inside, giving rise to cracks through 
which the sand escapes. 
Thermometers placed inside the 
house, but so arranged that they can 
be read from the outside, allow the 
attendant to keep the temperature un- 
der control. A temperature of 80 deg. 
F. is considered desirable for thawing 
the dynamite. Good grades of gelatin 
dynamite may safely be thawed at 
higher temperatures, but with low 
grades of dynamite the nitroglycerine 
is liable to separate if heated much 
above this temperature. The box con- 
taining the steam coils is lined inside 
and outside with galvanized iron to 
protect it against fire. Where exhaust 
steam is used, about 70 sq. ft. of heat- 
ing surface is required to raise the 
temperature from zero to 80 deg. F. 
If live steam is to be used it must 
be run through a reduction valve and 
the pressure reduced to 2 |b., the tem- 
perature at the pressure being about 
the same as that of exhaust steam. 


The capacity of the thaw house is 540_ 


lb., and its cost $165. 
o-@—— 
How to Prevent a Bolt from 
Turning 


In going over the various points of 
a car that were showing signs of be- 
ginning to rattle, there was found a 
bolt on a lamp bracket 
that would not tighten 
on account of the bolt 
turning, says a corres- 
pondent of the Automo- 
bile Dealer and Repairer. 
The bolt had a conical 
head with no slit for a 


screwdriver. The slit 
was soon supplied by means of a file, 
and, though the slit would serve the 
immediate want, it was thought best 
to make provision for the future. The 
slit was made quite deep and a piece 
of copper hammered tightly into it and 
down along the sides of the slanting 
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head. This copper embedded itself 
into the wood and proved an effective 
prevention to turning. 
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How to Glue Table Tops 


Use a beam 6 in. square and as long 
as necessary; place holes for holding 
the pipes as close together as required. 
The straps that go across between the 
tops must be a board the same width 


~ 


Method of Clamping the Table Tops 


as the beam and be about ;*; in. thick 
with a hole bored at each end so as 
to fit over the pipes, says Wcodwork- 
ers’ Review. The pipes are set upright 
in the beam and wedges are driven 
between the front piece of pipe and 
the table tops. The illustration ex- 
plains the clamping of the table tops 
in the device. With this simple glu- 
ing clamp not much room is required 
for 50 table tops. 


— 


How to Remove Insulation from 
Electric Wires 

One of the quickest methods to re- 
move insulation* from the ends of elec- 
tric wires is to lay the wire on a solid 
flat surface and strike the insulation 
with light blows from a hammer. This 
will flatten out the insulation and 
make it come loose, which can then 
be removed from the wire without 
much trouble-—Contributed by Edw. 
E. Harbert, Chicago. 
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TIME TOLD BY OPENING AND CLOSING OF FLOWERS 


By 
Te 


One of the most interesting of En- 
glish floral designs is a clock dial which 
tells the time by the opening and clos- 
ing of the flowers. The idea could be 
copied by park commissioners and gar- 
deners of this country by finding a 
requisite number of flowers blooming 
in America which would open and close 
at the proper time. 


A Chicago judge has ruled that baby 
carriages must have headlights when 
used on the streets at night. 


ACETYLENE AS A BLASTING 
EXPLOSIVE 


Acetylene is being used in Germany 
as an explosive for blasting purposes. 
Each cartridge contains slightly less 
than 2 oz. of calcium carbide, vielding 
about 16 qt. of acetylene. After wet- 
ting the carbide the confined mixture 
of generated gas and air is exploded 
by an electric spark. Rock, when 
blasted in this way, is not thrown out, 
but is broken up into pieces small 
enough to be readily removed. 
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THE SELF-WRITING TYPE- 
WRITER 


For years inventors have been trying, 
without practical success, to devise an 
automatic typewriter, but a Cleveland 
inventor is now claimed to have a self- 
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Not Unlike an Automatic Piano Player 


writing typewriter that can fill all re- 
quirements. 

The machine is simply an ordinary 
standard typewriter with an attachment 
for working it automatically. In many 
respects it is not unlike an automatic 
piano player. A perforated sheet runs 
over a tracker board which is fitted with 
fingers, one for each key on the ma- 
chine. When a finger strikes a perfora- 
tion in the sheet it pulls down a key 
on the machine by means of a solonoid. 
The keys are attached with wires to 
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the solonoids, which hang below them, 
and the action of the solonoids not only 
pulls them down but sends them back 
into place almost instantly. When the 
end of the line is reached, the type- 
writer carriage moves back automat- 
ically, making the proper spacing for 
new paragraphs as well as the heading 
and close of the letter. 

A stencil machine with a typewriter 
keyboard makes the perforated rolls 
which are used in the machine. It is 
only the work of a few minutes to make 
a roll for an ordinary letter, and it is 
then inserted in the machine. Electric 
power is used, a sufficient current being 
obtained from an ordinary electric 
lighting cireuit. The machine writes 
over 60 words a minute. 

If the machine is as absolutely prac- 
ticable as is claimed it will be a great 
aid in sending out circular letters. 
Many firms send out printed letters 
made to look like typewritven letters, 
but they are easily detected from the 
genuine. Many people are fooled by 
them, to be sure, but it is estimated 
that less than half of them are read, 
because the persons receiving them 
know they are not really typewritten, 
and therefore do not contain the per- 
sonal element. 


— 


BUILDING A SHINGLE-HOUSE 


This illustration shows how shingle 
houses are built in California. The 


= 


Framework of Shingle- House 
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framework of the walls somewhat re- 
sembles the bars or cross-pieces in a 
pen or prison cell, and are constructed 
in the manner shown to form a solid 
and satisfactory body on which to nail 
the shingles. In many instances the 
walls are completely boarded up as a 
support on which to nail shingles, but 
it is obvious that this method 
considerable in material. 


saves 
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MINIATURE GUNNERY FOR 
BRITISH TARS 


Naval gunnery has become such a 
complicated science that before a blue- 
jacket in the English navy is consid- 
ered fit to fire a big gun he has to 
spend some five months in mastering 
the science by means of clever contriv- 
ances invented by Admiral Scott. 

One of these devices is the “knocker- 
out,” in which the outline of a battle- 
ship is shown on a ground-glass screen, 
the object of the gun-layer being to 
“knock out” various parts of the vesse| 
in succession. This is accomplished by 
an arrangement called a “splosher,” 
which flies forward when the trigger 
is pressed and imprints a dab of ink 
on the outline which is opposite the 
cross wires of the telescope. 

The other illustration shows the fa- 
mous “dotter” which has proved so ex- 
cellent in training the men. Its use 
is to teach them to keep the guns at 
the correct elevation, and it consists of 
a rising and falling target, in front 
of which is an electric pencil connected 
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with the trigger of the little gun. 
When the trigger is pressed the pen- 
cil darts forward, registers a dot upon 
the target, and then moves automat- 
ically to one side, making another dot 
when the trigger is pressed again. If 
the bluejacket does his work properly, 
there should be a perfectly straight 
line of dots across the target. 


A RECORD-BREAKING CARLOAD 
OF STONE 


The carload of stone shown in this 
illustration is a record breaker in the 


Tne Load Weighs 155,500 Lb. 


Ohio district in which South Amherst 
is located. Over 900 ecu. fi. of stone 
was placed on the car, the weight of the 
load heing 155.500 Ib. 


A coating of lime wash should be 
applied to redwood and allowed to dry 
before painting. The paint will then 
dry over it quickly. 


* 
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Two English Devices Used in Naval Practice 
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IMPROVING OLD FARM HOUSES ERECTING A BRIDGE BY THE 
END-LAUNCHING METHOD 


A long ride through the country —- 
shows that the majority of country In the erection of the Canadian Pa- 
homes are the low one-story, or story cific railway bridge over the French 


gate 


Courtesy Country Gentleman 


and a half, houses that have numerous _ river in Ontario it was found impossi- 
good-sized rooms on the first floor, but ble to use false work because of the 
whose chambers are inclined to be low, extreme depth of the water. Conse- 
and in summer weather warm because quently the engineers finally deter- 
of the lack of windows on more than mined to make the main span a riveted 
one side. The best way to improve’ through truss and to erect it by the 
upper rooms of this kind is by setting little used protrusion method, support- 
in roof windows. When this is done ing the outer end as it was moved across 
with judgment the addition will har- by a floating scow. 
monize with the house and be artistic. At the point on the river where the 
The roof window shown in the illustra- bridge had to cross the water is 90 ft. 
tion is a good example. The window deep for almost the entire width, mak- 
sashes slide by each other. ‘ing it necessary for the central span 
The addition of a porch to the front to be 412 ft. 8 in. long. This huge 
will often improve the appearance of span, weighing 1,282 tons, was con- 
the house, while providing a pleasant structed on the north approach embank- 
place to sit. Two suggestions for such ment and launched by supporting the 
porches are shown, either of which is forward end on the large scow shown 
dignified and attractive. The support- in the illustration and sliding the rear 
ing posts should be round and quite end on a skidway of greased rails. 
large, as such give an air of simple ele- The river embankment on which the 
gance in themselves. Such porches skidway rested had to be made almost 
should be flanked by shrubs and vines. as smooth as a ballroom floor. 


POPULAR MECHANICS 


“ge 


A NEW TYPE OF TUNNELING MACHINE 


This illustration gives the general 
appearance of a new tunneling ma- 
chine now being built in New York. 
The head carrying the drills is to be 8 
ft. in diameter, and will be attached 
to the main horizontal shaft, which 
will revolve at the rate of about one 
revolution a minute. The head will 
contain 25 drills of the piston type, 
each cutting a 4-in. path as the head 
revolves. The drills are so arranged 
that the same amount of rock will be 
cut away at the outer part of the head 
as at the inner part, there being four 
drills cutting im the same path at the 
periphery and correspondingly fewer 
toward the center. 

The drills will be surrounded by a 
shield with wings so arranged as to 
catch the muck from the face of the 


rock, carry it up to the top as the 
head revolves, and there drop it into 
a belt conveyer 
— 
PREPARING FOR ACTION 


One of the exercises carried out on 
board the British warships from time 
to time is “Prepare for War.” All 
inflammable material, including doors, 
spars, tables, chairs, fancy gear from 
officers’ cabins, etc., is dragged out in 
the exercise and placed on the quarter- 
deck ready to be thrown overboard. 
Material which is valuable in times of 
peace becomes dangerous rubbish in 
times of war and must be pitched away. 

Wrecks reduced the world’s effective 

mercantile marine in 1907 by 868 ships. 
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CONVERTING PEAT INTO COAL 


Of all the various systems of convert- 
ing peat into a material having valuable 
steam raising and heat generating pow- 
ers, the Swedish system, known as the 
Elkenberg process, seems to give the 
greatest promise of satisfactory results. 

The new process is described as wet 
carbonization as distinct from dry dis- 
tillation. The latter has a destructive 
effect upon the peat, destroying its true 
character. The valuable oils are com- 
pletely eliminated from the stable mat- 
ter with the elimination of the water, 
and consequently the fuel obtained has 
its heat value depreciated. With the 
Elkenberg system the oily matters are 


Carbonizing Kiln 


preserved in the substance, so that when 
briquetted a dense hard black fuel not 
unlike coal, both in appearance, weight 
and texture, is produced. 

In the process the peat, as it is torn 
from the bog by means of mechanical 
excavators, is thrown into a pulping 
machine where it is disintegrated, and 
water driven off. It is then forced in 
a continuous steady stream through a 
special type of oven by means of a 
centrifugal pump. In this retort the 
peat is subjected to a temperature of 
about 330 deg. F., and it becomes grad- 
ually carbonized. 

Carbonizing completed, the pulp is 
passed to a press where the water is 
pressed out, and at this point the 873 
per cent of moisture which was present 
in the pulp upon entry to the retort 
has been reduced to between 8 and 14 
per cent. This remaining proportion 
is removed by submitting the carbon- 


ized peat to a final drying by means of 
the waste heat from the carbonizing 
oven. 

The finished peat briquettes have a 
black glossy appearance and are dense. 
When burned they retain their form 
until consumed, give a long, clear flame 
of intense heat without smoke, and 
leave but a minimum ash. From vari- 
ous practical tests that have been made 
with railroad locomotives and for other 
purposes it is reported that this peat- 
coal compares favorably with coal. Six 
pounds of peat-coal are equivalent to 
about 5 lb. of coal. Bulk for bulk, the 
briquettes represent approximately the 


t 


Pulping Machine 


same heating value as coal, as a ton of 
coal occupies from 42 to 45 cu. ft. of 
space, and a ton of peat-coal but 30 cu. 
ft. The cost of production by the 
Swedish system is at sent a little 
over $2 per ton, but this figure may be 
reduced when the capacity of the plant 
is made larger. 
SCENES IN A WASHINGTON 
LOGGING CAMP 


The huge log shown in ont of these 
illustrations is 7 ft. through at the 
small end and 24 ft. long. If eut 
into lumber it would make about.9,000 
ft., but it was brought into camp to 
be worked into fire wood. Seated on 
and around the log is a full crew of 
loggers. 

The 70-hp. donkey enginé, shown in 
the other photograph, pulls a log as 
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Donkey Engine of 70 Hp. 


fast as a man can walk. In the back- 
ground is shown the condition of a 
tract of timber after the loggers have 
finished with it. Trees too smail to be 
logged by steam are left standing, and 
the ground is strewn with branches 
and broken saplings. Should fire get 
into it a clean sweep would be made 
of all the felled timber and the younger 
trees would be killed. The United 
States government has several million 
acres of just such land in the forest 
reserves of Washington.—Contributed 
by W. M. Elwood, Seattle. 


DIFFERENTIAL AXLES FOR 
RAILROAD CARS 


One of the western railroads is ex- 
perimenting in its shops with a differ- 
ential axle designed for railroad cars. 
It is simply +he idea of adapting the 
type of axle necessary to the automo- 
bile to the heavy rolling stock of rail- 


Huge Log and Logging Crew 


roads, with the expectation that it will 
eliminate all danger in taking a curve, 
and do away with the wear and grind 
on the inner wheel and rail while the 
outer wheel is making the necessary 
larger circuit necessary in running 
around a curve. 


CONCRETE WALLS STOP 
RAVAGES OF OHIO RIVER 


An ingenious piece of concrete con- 
struction work, in the form of a num- 
ber of reinforced walls to protect a 
piece of property from being under- 
mined by high water, has just recently 
been completed on an estate facing the 
Ohio river about 8 miles east of Louis- 
ville, Ky. 

In order to insure complete success 
it was necessary to construct a series of 
walls, at an average distance of 26 ft. 
apart. These walls are each 500 ft. in 
length, and from 11 to 16 ft. high, ac- 


— 
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Expected to Eliminate Danger in Taking Curves 
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Built to Withstand the Ohio River 


cording to the location of the wall. 
The upper wall, which also forms part 
of the foundation for the house, is 
built of concrete block. The other 
walls are of reinforced concrete, old 
steel rails and wire fencing being used 
for the reinforcement. 

The walls are 3 ft. in thickness at 
the base and 10 in. at the top. Count- 
ing the delays caused by rain and high 
water, the work took several months, 
but it has already very successfully 
withstood the brunt of one high river. 

— — 


A TORTUOUS MACADAM ROAD 


One of the most tortuous mountain 
roads in the world is in Alameda 
county, California. It is only three 
miles in length, but in that distance 
it makes 120 sharp turns, 


the eye insists that they are driving 
down to meet it, not ascending. 
The road is macadamized and cost 
$5.000 a mile. 


A CIRCULAR WHEEL-PLOW 


This machine, which looks more like 
a ditch excavator than anything else, is 
a plow invented by an Ohio man. De- 
parting entirely from the old idea in 
plow construction, it consists of a 
wheel 6 ft. in diameter, on the outside 
of which blades or cutters are driven 
counter to the direction in which the 
machine is moving. 

The wheel is hung on a frame and 
has neither hub nor central axle, the 
sprocket wheel by which it is made to 


100 of which are in the 
last two miles. It is one 
continuation of V-shaped 
stretches, the majority of 
which are but a little over 
100 ft. long. Persons 
driving along the road 
quite often believe they 
are going down when ac- 
tually ascending. This 
optical illusion is caused 


by the fact that the 
stretch constituting the 
opposite line of the “V” 
runs down toward the point of the 
stretch on which they are driving, and 


Three Miles Long; Makes 120 Sharp Turns 


revolve applying the force at the per- 
imeter or rim. By this plan, so the im 
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Inventor Claims This Machine Will Plow 15 Acres a Day 


ventor claims, the central lever strain 
upon the wheel is avoided and the 
knives are gently forced through the 
soil, slicing off the layers. One end 
of the frame on which the wheel is 
hung is vertically hinged to the rear 
axle of a power traction truck. Wire 
cables are attached to the outer end of 
the frame and carried over pulleys at 
the top of two upright posts. Below 
this the ends are attached to a dram 
upon which the cables which lower and 
raise the cutting wheel are coiled. 

The inventor claims the machine will 
plow 15 acres a day, and that the slices 
of earth it leaves readily crumble to the 


finest tilth, 
working. 


requiring no additional 


A MICHIGAN FLOOD 

During the spring thaws in Michi- 
gan the dam in the Kalamazoo river 
near Albion broke away, with the re- 
sult shown in one of the illustrations. 
Building foundations were undermined 
by the rush of water in Albion and 
Ilomer, and houses and stores tumbled 
like ecard houses. 

— « ¢ — 

The 900,000th patent from the 
United States patent office was issued 
during the first week in October. 


Effects of a Flood in Albion, Michigan 
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SANDS OF MILES 


This raft, containing 5,000,000 ft. of 
lumber, was towed thousands of miles 
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RAFT OF LOGS TOWED THOU- 


shipment to the Orient, where it is used 
for soups and broths. The abalone 
meat brings $280 per ton, and the shells 
(in the rough) from $50 to $75 per 
ton. 


Faft 750 Ft. Long; Contains 5,000,000 Ft. of Lumber 


from Seattle, Wash., to San Diego, Cal., 
where it will be sawed up into boards. 
Its length is 750 ft. To the right 
of the piles is shown a raft partly 
broken up. 


THE ABALONE SHELL-FISH 
INDUSTRY 


Few shells are found in any part of 
the world that are more beautiful than 
those of the abalone shell-fish (pro- 
nounced ab-a-lone-eh), which abound in 
great numbers all along the southern 
coast of California. So 
beautiful are these shells, 
especially the black aba- 
lone, that they are eager- 
ly sought after and never 
fail to bring a good price 
on the open market. Both 
the interior and exterior 
of the shells are beauti- 
fully colored with a va- 
riety of exquisite irides- 
cent hues of pink, purple, 
golden, silver, pearl and 
other shades. 

At present the abalone 
fishing is principally car- 
ried on by the Japanese, 
who not only sell the 
shells but the meat as 
well. The meat is carefully scraped 
out of the shells, dried in the sun or 
over ovens, then cooked and canned for 


The shells are generally sold to 
American dealers, who polish them up 
and place them on the market. The 
illustration shows a heap of the shells 
preparatory to being cleaned and _pol- 
ished. Some time ago California passed 
a law for the protection of the abalone, 
but the shells are becoming more and 
more scarce, due to the steady growth of 
the industry, and it is feared that their 
total extinction is only a question of a 
few years. 


The iron ore produced in the United 


Harvest of Abalone Shells 


States in 1907 amounted to 51,720,619 
long tons, valued at $131,996,147 at 
the mines. 
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| Amateur Mechanics 


How to Make a Motorcycle 


The machine as shown J 
in the accompanying | 
photograph was built on 
an old bicycle frame 
which was strengthened 
with braces and the rear 
fork changed to receive 
the belt wheel. The front 
truss spring fork was 
made from extension ma- 
chine springs and the 
rods used were taken 
from an gasoline 
stove. The engine parts, 
coil and oiler were pur- 
chased from a dealer in 
these goods and fitted | 
into the frame as shown. | 
The battery tubes were | 
made from pieces of 


spouting used on build- Built on an Old Bicycle Frame 
ings, and the muffler was 


constructed from galvanized sheet metal Building a House in a Tree Top 
and made with partitions that were 
punctured with numerous holes. The 
machine was made with throttle, cut- The accompanying photograph shows 
out, grip control, ete. The motorcycle 4 small house built in a tree top 20 ft. 
has a speed up to 40 miles an hour and from the ground. The house is 5 ft. 
runs as smoothly as any factory made wide, 5 ft. 1 in. long and 6 ft. 6 in. 
machine.—Contributed by Maldwyn high. A small platform 2 ft. wide is 
Jones, Lebanon, Ohio. built on the front. Three windows are 


Lofty Sentry Box for Guarding Watermelon Patch 
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provided, one for each side, and a 
door in front. The entrance is made 
through a trap door in the floor of the 
house. This house was constructed by 
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a boy 14 years old and made for the 
purpose of watching over a melon 
patch.—Contributed by Mack Wilson, 
Columbus, O. 


How to Make a Lamp Stand and Shade 


A library light stand of pleasing de- 
sign and easy construction is made as 
follows: Square up a piece of white 
oak so that it shall have a width and 
thickness of 1} in. with a length of 13 
in. Square up two pieces of the same 
kind of material to the same width and 
thickness, but with a length of 12 in. 
each. Square up two pieces to a width 
and length of 3 in. each with a thick- 
ness of 14 in. 

If a planing mill is near, time and 
patience will he saved by ordering one 
piece 1} in. square and 40 in. long, two 
pieces 1} in. thick and 3 in. square, 
all planed and sandpapered on all sur- 
faces. The long piece can then be cut 
at home to the lengths specified above. 

The 13-in. piece is for the upright 
and should have a $-in. hole bored the 
full length through the center. If the 
bit is not long enough to reach entirely 
through, bore from each end, then use 
a red-hot iron to finish. This hole is 
for the electric wire or gas pipe if gas 
is used. 

The two pieces for the base are alike 
except the groove of one is cut from 
the top and of the other from the under 
side, as shown. Shape the under sides 
first. This can best be done by plac- 
ing the two pieces in a vise, under sides 


together, and boring two holes with a 
1-in. bit. The center of each hole will 
be 2$ in. from either end and in the 
crack between the pieces. The pieces 
can then be taken out, lines gauged on 
each side of each, and the wood be- 
tween the holes removed with turning 
saw and scraper steel. 

The width of the grooves must be 
determined by laying one piece upon 
the other; a trysquare should be used 
to square the lines across the pieces, 
however, gauge for depth, gauging both 
pieces from their top surfaces. Chisel 
out the grooves and round off the cor- 
ners as shown in the sketch, using a 
f-in. radius. 

These parts may be put together and 
fastened to the upright by means of 
two long screws from the under side, 
placed to either side of the 4-in. hole. 
This hole must be continued through 
the pieces forming the base. 

The braces are easiest made by tak- 
ing the two pieces which were planed to 
14 in. thick and 3 in. square and draw- 
ing a diagonal on each. Find the 
middle of this diagonal by drawing the 
central portion of the other diagonal ; 
at this point place the spur of the bit 
and bore a 1-in. hole in each block. 

Saw the two blocks apart, sawing 
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Details of Construction of Library Lamp Stand 
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along a diagonal of each. Plane the 
surfaces on the saw cut smooth and 
sandpaper the curve made by the bit. 
Fasten the braces in place by means of 
roundhead blued screws. 

To make a shade such as is shown 
in the illustration is rather difficult. 
The shade is made of wood glued up 
and has art glass fitted in rabbets cut 
on the inner edges. Such shades can 
be purchased ready to attach. The 
sketch shows one method of attaching. 
Four small pieces of strap iron are 
bent to the shape shown and fastened 
to the four sides of the upright. Elec- 
tric globes—two, three or four may be 
attached as shown. 

The kind of wood finish for the 
stand will depend upon the finish on 
the wooden shade, if shade is pur- 
chased. Brown Flemish is obtained by 
first staining the wood with Flemish 
water stain diluted by the addition of 
two parts water to one part stain. 
When this is dry, sandpaper the 
“whiskers” which were raised by the 
water and fill with a medium dark 
filler. Directions will be found on the 
filler cans. When the filler has hard- 
ened, apply two coats of wax. 

The metal shade as shown in the 
sketch is a “layout” for a copper or 
brass shade of a size suitable for this 
particular lamp. Such shades are fre- 
quently madg from one piece of sheet 
metal and designs are pierced in them 
as suggested in the “layout.” This 
piercing is done by driving the point 
of a nail through the metal from the 
under side before the parts are soldered 
or riveted together. If the parts are 
to be riveted, enough additional metal 
must be left on the last panel to allow 
for a lap. No lap is needed when 
joints are soldered. 

A better way, and one which will 
permit the use of heavier metal, is to 
cut each side of the shade separately 
and fasten them together by riveting a 
piece of metal over each joint. The 
shape of this piece can be made so as 
to accentuate the rivet heads and thus 
give a pleasing effect. 

For art-glass the metal panels are 
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The Compieted Lamp 


cut out, the glass is inserted from the 
under side and held in place by small 
clips soldered to the frame of the shade. 

Pleasing effects are obtained by us- 
ing one kind of metal, as brass, and 
reinforcing and riveting with another 
metal, such as copper. 


UPPORTS 


_METAL SHADE 
Construction of Shade 


883 
| 
2 | 
| | 
| | 
| 
| | 
| 
| 
| 
| | | 
} 


884 


Illuminating a Watch Dial at Night 


This picture shows a watch holder, 
with a device to receive an ordinary 


electric pocket 
lamp and _bat- 
tery. The bat- 


tery is set in a 
bracket under 
which a reflect- 
or extends down- 
ward to throw 
the light on the 
dial of the 
watch and _ to 
protect the eyes 
from the direct 


light. The en- 
tire stand and 


bracket are made 
from sheet metal. The base is formed 
to make a tray to hold pins and col- 
lar buttons. It is not necessary to 
seek in the darkness for a push button 
or switch, as in ordinary devices, but a 
light pressure with the palm of the 
hand will make the lamp glow. 


Home-Made Photographic Copying 
Stand 


The difficulties of bad lighting on 
small articles can be entirely avoided 
by the use of a suitable support for the 
camera, the object and the background. 


Secures Good Light on Small Objects 


For illustrations it is often an advan- 
tage to show an object with a perfectly 
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plain background and no deep shadows. 
When using the stand as illustrated this 
is a very simple matter. Figure 1 shows 
the side, and Fig. 2 the front view of 
this stand. The stand is very easily 
constructed from pipe and pipe fit- 
tings. The main pipe of the stand wil! 
need to be of proper length to suit the 
focus of your camera.’ This can be 
determined by finding the length from 
the lens to the object after the bellows 
are extended to their full length. The 
arms holding the glass, as shown in the 
sketch, should be set at a point about 
the middle of the main tube. The cross 
that holds the middle arms should be 
} in. one way and $ in. the other. This 
will allow for adjustment of the glass 
table. A small set screw provided in 
the back of this cross will hold the table 
in any position desired. The pipes and 
other connections are all 4 in. and the 
lengths of the pipes are made suitable 
for the size of the camera. When a 
small object is to be photographed it is 
placed upon the glass table and the 
background fastened to the board. In 
this manner small objects can be photo- 
graphed without any deep shadow on 
one side. The bottom cross and ells 
should be corked so as to prevent any 
slipping and damage to the floor. 


Home-Made Pocket Lamp 


A simple and safe pocket lamp that 
will last for about 6 months without 
extra expense can be made at home for 
a few cents. 

Have your druggist take a strong 
vial of clear glass, or a pill bottle with 
screw or cork top and put into it a piece 
of phosphorus about the size of a pea 
and fill the bottle one-third full of pure 
olive oil that has been heated for 15 
minutes—but not boiled. Cork tightly 
and the result will be a luminous light 
in the upper portion of the bottle. If 
the light becomes dim, uncork and re- 
cork again. The lamp will retain its 
brilliancy for about 6 months. This 
makes a perfectly safe lamp to carry. 
These lamps are used by watchmen of 
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powder magazines. Care should be 
exercised in handling the phosphorus, 
as Is very poisonous. 


How to Make a Tangent 
Galvanometer 


Secure a piece of wood 4 in. thick 
and cut. out a ring with an outside 
diameter of 104 in. and an_ inside 
diameter of 9 in. and glue to each side 
two other rings } in. thick with the 
same inside diameter as the first ring 
and 11 in. outside diameter, thus form- 
ing a }-in. channel in the circumfer- 
ence of the ring. If a lathe is at hand, 
this ring can be made from a solid 
piece and the channel turned out. Cut 
another circular piece 11 in. in diam- 
eter for a base. Make a hole in the 
center of ‘this piece 1 in. wide and 6%, 
in. long, into which the ring first made 
should fit so that its inner surface is 
just even with the upper surface of the 
baseboard. The ring is held upright 
in the hole by a small strip screwed to 
the base as shown. All screws and 
brads that are used must be of brass. 
The cutting of these circular pieces is 
not so difficult if a band saw driven by 
power is used. They can be cut by 
means of a key-hole saw if a band saw 
is not accessible. 

Before mounting the ring on the 
base, the groove should be wound with 
8 turns of No. 16 double cotton-covered 
magnet wire. The two ends may be 
tied together with a string to hold them 
temporarily. 

Fasten two strips of wood } in. thick, 
& in. wide and 11 in. long across the 
sides of the ring with their upper edges 
passing exactly through the center of 
the ring. An ordinary pocket compass, 
about 1} in. in diameter, is fitted in 
these strips so that the center of the 
needle or pointer will be exactly in the 
center of the ring and its zero point 
mark at the half-way point between 
the two strips. Put the ring in place 
on the base, as shown in the sketch, and 
connect the two ends of the wire to two 
binding-posts that are previously at- 
tached to the base. Coat the entire 
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surface with brown shellac. Any 
deviation from the dimensions will 


cause errors in the results obtained by 
its use. 

Remove all pieces of iron or steel 
and especially ‘magnets in the near 
vicinity of the instrument when in use, 
Place the galvanometer on a level table 
and turn it until the needle, pointing 
north and south, and swinging freely, 
lies exactly in the plane of the coil, as 
shown in the cut. The needle then 
will point to zero if the directions have 
been followed closely. Connect one 


Tangent Galvanometer 


cell of battery to the instrument and 
allow the current to flow through the 
coils. The needle of the compass will 
be deflected to one side or the other, 
and will finally come to rest at a cer- 
tain angle—let us say 45 deg. The 
dimensions of the instrument are such 
that when the deflection is 45 deg. the 
current flowing through the coils upon 
the ring is 4 ampere. The ampere 
is the unit chosen to designate the 
strength of the electric current. For 
other angles the value of the current 


may be found from the following 
table: 
Ancles Current. 
1s2 * 
600 
715 


As the magnetic force that acts 
upon a magnet needle varies in differ- 
ent places the values given for the 
current will not be true in all parts of 
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the country. The table gives correct 
values for the immediate vicinity of 
Chicago and that part of the United 
States lying east of Chicago, and north 
of the Ohio river. The results given 
should be multiplied by 1.3 for places 
south of the Ohio river and east of the 
Mississippi. 
© — 
Home-Made X-Ray Instrument 


Two cylinders, AA, are mounted on 
a base, B, and mirrors, CC, are fitted 
at an angle of 45 deg. into these cyl- 
inders. Corresponding mirrors, EE, 
are put in the base parallel with those 
in the cylinders. An opening extends 
downward from D of each cylinder so 
that light entering at one end of the 
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Details of X-Ray Machine 


eylinder is reflected down at right 
angles by the first mirror to the sec- 
ond, from the second to the third, from 
the third to the fourth which reflects 
the light to the eye. Thus the light 
never passes through the cylinders and 
the observer does not see through, but 
around any object inserted at X_be- 
tween the cylinders. 
— « 


How to Make a Non-Polarizing 
Battery 


Bichromate batteries are very ex- 
pensive to maintain and dry cells do 
not furnish enough amperage for some 
kinds of experimental work. A cell 
of battery that will run 10 hours with 
an output of over 1 ampere can be 
made as follows: Secure a jar about 
4 in. in diameter and 8 in. high and 
place in the bottom of this jar the 
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lower half of a tin baking powder can, 
to which a wire has been soldered for 
connections. Place in the can a mix- 
ture of 2 oz. black oxide of copper, 
1 oz. black oxide of manganese and 
some iron filings. 

Purchase a small crowfoot zine and 
hang it about 1 in. above the half can. 
Prepare a 10 per cent solution of caus- 
tic soda and fill the jar within 1 
in. of the top. Place on top the so- 
lution a thin layer of kerosene or par- 
affin. The cell will only cost about 50 
cents to make and 25 cents for each 
renewal. When renewing, always re- 
move the oil with a siphon.—Contrib- 
uted by Robert Canfield, University 
Park, Colo. 
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A Home-Made Barometer 


Take } oz. of pulverized camphor, 
62 gr. of pulverized nitrate of potas- 
sium, 31 gr. nitrate of ammonia and 
dissolve in 2 oz. alcohol. Put the solu- 
tion in a long, slender bottle, closed at 
the top with a piece of bladder con- 
taining a pinhole to admit air, says 
Metal Worker. When rain is coming 
the solid particles will tend gradually 
to mount, little crystals forming in the 
liquid, which otherwise remains clear; 
if high winds are approaching the 
liquid will become as if fermenting, 
while a film of solid particles forms on 
the surface; during fair weather the 
liquid will remain clear and the solid 
particles will rest at the bottom. 

—@- @— — 


A door lock may be Iubricated by 
using some lead scraped from the lead 
in a pencil and put in the lock. This 
may be done by putting the scrapings 
on a piece of paper and blowing them 
into the lock through the keyhole. 

Where bolts are subject to rust, the 
threads should be painted with pure 
white lead; then they will not rust 
fast. 


When painting yellow pine exposed 
to the weather add a little pine tar 
with the priming coat. 
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T he Tremendous , 
Demand 


prompted the publishers to issue a popular 
edition of this dollar book to sell at lu cents 
per copy. Convenient pocket size, 16 chap- 
ters, 104 pages, paper bound. It is_practi- 
cally a text book and should be the seed to a fortune 
to the man or woman with brains and earnestness of 
purpose, desirous of accumulating money. More indi- 
viduals owe their financial success to the laws con- 
tained in this book, than to any other known source. 


MONEY 
The BEST PARTNER 


a man can have and the best friend a woman can have. 
; It will work for you through health and sickness and 
stand by you through thick and thin. If you are un- 
able to accumulate money, if your spare money or sav- 
ings are idle, if you cannot make your money earn 
more than savings bank interest, if you desire to be 
able to distinguish between good and bad investments 
and secure the best profits, if you have any cherished 
. plans or objects for which you need money, or if you want to better your financial 
egndition generally, you should get this book immediately and learn the laws gov- 
erning success in the accumulation of money. The book is plainly written, easily 
understood and among other subjects deals with: 


aan 


The definition of money and its uses. 
How to place your mind in condition for proper judgment on matters pertaining to investments. 
How to avoid fear and worry, and acquire the faith necessary for success in money-making. 
How to guide your ambition and utilize your latent abilities. 

How to create and realize the desire for better financial circumstances. 

How to concentrate upon your aim and persist until you achieve it. 

How to help vou analyze and develop the dormant or lacking attribute essential to success. 
How to exercise your will power in claiming your own share of the world's wealth. 

How to make money safely and judiciously, etc. 


70,000 copies already sold; new orders for this book will be filled in rotation at 


TEN CENTS 


per copy until the edition is exhausted. Regular edition bound in limp leather silk lined, 

$1.00 per copy. You cannot afford to be without this book, as it places within your own 

hands the means of starting you on the road to a broader career and financial independence. 

Mailed postpaid on receipt of 10 cents for paper bound copy or $1.00 for leather 
bound copy, stamps or money. 

NOTE—If you prefer, the book will be sent on 3 days’ approval. Youcan remit the 10 certs or 

return the book at your own discretion, The Publishers know the sterling value of the book 

and have faith in the judgment and honesty of the average American, sufficiently ambitious aud 


intelligent to be interested in a book of nag 


JUST FILL OUT AND MAIL THIS COUPON 
THE FIDUCIARY COMPANY, 564 Tacoma Bldg., Chicago, II. 


Enclosed herewith find 10 cents for paper bound copy your book ‘* The Law of Financial Success.”’ 
(or) $1.00 for leather bound copy Mail the same to 


SEND Y 
ORDER 
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The Navy Needs Young 


Mechanics 


INSTRUCTION IN ARTIFICER SCHOOL, U. S. NAVY 


There is a demand in the Navy for skilled men of nearly every trade, but particu- 
larly Machinists, Electricians, Coppersmiths, Seamen, Cooks, Stewards, Nurses and 
Stenographers; also a limited number of Blacksmiths. 


Young men of good health and character may enlist even if they have not completed 
their trade. Classes of instruction are maintained for the Seaman Branch, Electricians, 
the Hospital Corps, Clerical Branch, Cooks, Bakers, Stewards and Artificers. In ad- 
dition, Classes are maintained for the instruction of men who have served one enlistment 


in the Seaman Branch, or the Engine Room. 
Men are advanced in pay and position as they become proficient. 


This is an opportunity which every young American should consider. Recruiting 
Officers located in all large cities. 


Send for full particulars and illustrated Booklet, to 


BUREAU OF NAVIGATION 


-.-DESK 69... 
Navy Department Washington, D. C. 
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The Tool Kit 


Nearly every day something turns up about the house that could be 
improved or repaired if the proper tools were at hand. 

When you want a hammer or a hatchet or any tool for any work, you 
know and everyone knows that the right way to be sure of satisfaction is 
to order Keen Kutter tools. \ 

But when you want a complete set of tools, instead of buying one tool 
at a time and never having the right tool when you want it, order one of the 


KEEN KUTTER 


TOOL CABINETS 


These cabinets are designed for the convenience of the 
home. ‘They contain every tool you need and have it 
ready when you need it. The various assortments were 
selected and made up by men who know tools and 
their requirements. Every tool has its own place in the 
cabinet and every tool belongs to the famous Keen 
Kutter brand, which means they are the best you can 


buy and that they are guaranteed perfect. 

Keen Kutter Tool Cabinets are made in various styles and 
sizes at prices ranging from $8.50 to $125.00 

If not at your dealer's, write us. 


SIMMONS HARDWARE COMPANY (INC)., ST. 
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All subscriptions are discontinued at expiration. Please examine the date printed on your wrapper. 
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‘““‘DRAKE’S NEW PRACTICAL BOOKS JUST ISSUED’’ 


Every year the house of DRAKE issues several strictly up-to-date practical books for all classes of mechanics. 
For the last ten years their books have been accepted and endorsed by both mechanic and the technical press as 
being the only standard practical books published. Your money always cheerfully refunded if books are not 
exactly as represented. :: :: :: THE FOLLOWING BOOKS HAVE JUST BEEN ISSUED. WE ADVISE ANYONE 
INTERESTED WHO WISHES TO KEEP ABREAST OF THE TIMES TO ORDER THEM AT ONCE. 


HOW TO BECOME A SUCCESSFUL MOTORMAN | WALSCHAERT VALVE GEAR BREAKDOWNS AND 


By Sidney Aylmer-Small, M. A. 1. E. E. HOW TO ADJUST THEM By Calvin F. Swingte, M. E. 

12mo. Full Leather Limp, 312 Pages, 250 Mlustrations : 
and 7 Folding Plates. Price, $1.50 12mo. Cloth, 218 Pages, Fully Mustrated 
This book contains information regarding the 

Dynamo, the Motors, Systems of Control, Trolley and Price, $1.00 
Third Rail Lines, Rolling Stock, Air Compreseors, 
Multiple Unit Control, Automatic Air Brake, the Air 
Compressor, Electric Pump Governor, Main Reser- 
voirs, Safety Valve, Slide-Valve, Feed-Valve, Control 
Pipe, Motorman’s Brake Valve, Brake Pipe, Triple 
Va've, Auxiliary Reservoir, Brake Cylinder, Levers, 
General Operations, General Rules, Definiti n, Train 
Rules, Standard Time, Time Tables. Signal Rules, 
Visible Signals. Audible Signals, Bell Cord Signals, 
Train Signals, Use of Signals. Classification of Trains, 
Movement of Trains, Rules for Movement by Train 
Orders, Forms of Train Orders, Examples, Fixed Sig- 
nals, Semaphore Signals, Bulletin Orders, Train Dis- 
patchers, Conductors and Motormen, Markers, Exam- 
ination Questions, Questions on Air Brakes. 


A concise and at the same time accurate and reli- 
able compendium of useful knowledge concerning 
the Walschaert Valve Gear in its application to 
modern locomotives A clear and plain explanation 
of the principles involved in the design of a valve 
mechanism, which has not only come to stay, but is 
destined in time toentirely supersede the Stevenson 
Link, as a means of steam distribution for locomo- 
tives. This book gives reliable data and instructions 
for guidance in the design, and adjustment of the 
Walschaert Valve Gear, useful hints, and suggestions 
to be followed in case of break downs or accidents to 
the gear. Also instructions regarding its every day 
operation. 


THE A. B. C. OF THE STEEL SQUARE AND ITS PRACTICAL USES 
By FRED T. HODGSON 16mo. Cloth, 50 Cents. Fully Mlustrated 


In introducing this short series of Steel Square Problems and Solutions to American Woodworkers and 
Mechanics,it is desired to be understood that this little work is not intended in any way . displace the 
larger works on the subject which were published some years ago. 

This little book contains a number of real practical examples, examples the workman will find useful, 
and such as will prove of service to him in his regular daily routine of labor. 

The present book is up to date, the latest matter in connection with the “ Steel Square and Its Uses” 
having been considered directly in connecton with Handrailing and Stairbuilding, something never attempted 
in any book written on the subject before. 


iS 


We fully guarantee every book ordered from our catalogue, which is now ready, sent free to any address for 
the asking. All books listed or advertised by us are sent,all charges prepaid,to any address in the world, Books 
shipped into Canada are entered free of duty on account of their being of a technical or educational nature. 


FREDERICK J. DRAKE & COMPANY, Largest publishers of self-educational books for mechanics in the world. 
Catalogue Sent Free Fisher Building, Chicago, U. S. A. Catalogue Sent Free 
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2 Years for $1.50 


And we will send you absolutely free a six-inch 
STEEL © COMBINATION ARE. You will find 
0 this Square the and convenient 
+1 you ever had. 
1 
PRACTICAL 
3 
4 D 
| PRACTICAL ENC 
ENGINEER ne The Combination 
> i e paper all engi- whi Square 
) g00 subscription to 
4 neering information Practical Engineer 
j Comes to you monthly takes the place at en- 
} and each issue has 60 pages , tire eet of try squares. It 


of fresh news, interesting il- 
lustrated articles, pithy edi- 


is adjustable and com 
bines in one compact too! 


sls and practical letters 7 pad 
giving the experiences of handy little scratch awl on 
men-on-the-job. In fact, everything the bottom. You will find use 
in it {bears directly onlyour work. for it constantly 
If you are an engineer you need ot Ge 
Practical Engineer. It will make low price and this valuable tool 
your work easier and help you to do ——— thrown in free. 
it quicker and better. It is too : Send us $1.50 and the Square 
good to be without and this special : will be sent youatonce. If, after 


offer fits the price to your pocket. Delay and Trouble receiving it and after reading 
Save Money, y T Practical Engineer for two 

Send the amount today and you will months, you don’t believe you 
receive by return mail the current MURRAY IRON WORKS CO.. Burlington, lowa have your money's worth, return 


number of Practical Engineer and 
the Steel Square free. 


the Square and you can have your 
money back 

close $1.50 with your name and 

address plainly written, and the 

paper and s;uare are yours. 


GAS 


It will pay you to be our agent. 
Ask about it. 


4 Devoted exclusively to the gas and gasoline engine subject. It will tell you how to keep 
; your engine running and save you money in expensive repairs. Its contents are of a semi- 
; technical character that cannot fail to interest people operating or contemplating the pur- 
chase of a combustion engine. 


The Practical Gas and Oil Engine Hand Book 


Presenting the primary principles of Gas and Oil Engines in simple language— but supply- 
ing enough practical knowledge to successfully operate a gas engine, 

Regular subscription price of Gas Power $1.00 a year. 

The Practical Gas and Oi! Engine Hand Book sells for $1.00 a copy. 


A special limited offer is now open of GAS POWER, one year, and 
one copy of The Practical Gas and Oil Engine Hand Book for $1.00. 


Mail Orders at once to 


Gas Power Publishing Co., 320 Court St., St. Joseph, Michigan 
STUDY ELECT RICIT ¥ — books, at popular 


110 cents 27. AJump Spark Coil 50 cents cach $1.00 each 
How to make 28. A Rheostat, and etc. Questions & Answers about Electricity 7 
A BC of Wireless Telegraphy 
|. A Dynamo 25 cents each Dynamos and Motors and all about New Experimental Electricit 
2. A Telephone How to make them Arithmeti of Mag and Elect. 
%. A Motor % A Transformer Electiic Batteries Handbook of Electro-Plating —— 
A Storage Battery Automobiles 1.50 each 
» A Wimshurst Mach‘ne Everybody's Handbook of Electricity 75 cents each $ ‘ 
6. A Magneto Machine Something About X-Rays for Every- The Gas Engine, How to Make and The Storage Battery, Construction 
A Medical Coil body, etc., ete Use It, ete, and Use 

P. BUBIER PUBLISHING COMPANY, LYNN, MASS. 


A T H T Cc DYNAMO BUILDING FOR AMATEURS 
by F. Walker. 63 pages—lIllustrated—price "0c postpaid. A good, practical 
understood book. Popular Mechanics Book Dept., € Chic ago 
SELF LL who have 


TAUGHT not hed the opportunity of (5 


learning this subject In this illustrated 
thoroughly, or who have forgotten what pational weekly all 
they once learned. 257 pages. uires no the important news EVERY J WEEK 


teacher. Send 60c. (otmee accepted) for ofthe world is stated clear- THE NATIONAL NEWS REVIEW 
this grest book in cloth. ly, fairly and briefly, for busy readers. Many special fea- 
Edition de Luxe, $1.00 tures of great interest. It is sincere, reliable, entertainin 
GEO. A. ZELLER BOOK CoO. —THE paper for the home. $1 year; takes place of $3 to$ 
4478 Belle Place, St. Louis, Mo, Est. 1870 papers, Try it 13 weeks for 150. Pathfinder, Wash., oc 
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STOP RIGHT WHERE YOU ARE! 


Don’t turn another page until you send for a copy of our New Descriptive Catalog 
just off the press. ‘This illustrates and describes our complete and comprehensive line. 
Star Expansion Bolts. Star Screw Expanders. Star Tobble Bolts. Star Drills for Brick 
and Stone and Star Drill Holders. All of which are used so extensively in modern con- 
struction work making QUICK SECURE FASTENINGS to BRICK, STONE and 
MASONRY. Tell us the nature of your work—we’ll gladly send trial samples. 


STAR EXPANSION BOLT CO. 


BAYONNE, N. J. 


4 bd There are XX chapters in all, XIX carrying you from 

Cc rele) it In se the fundamental principles of electricity on through the 

various branches to a point where the careful student 

comprehends the complete designing, care and operation of a dynamo or motor 

and [ chapter on electric automobiles, outlining their construction, care anc 

operation, and all about storage batteries and how to handle them. Each subject 

is carefully written and to the point. After a student studies a subject, he is 

questioned on that subject in such a manner as to bring clearly to his mind 

the points he needs to know regarding same. A DICTIONARY in back of book 

will enable him to learn the meaning of any electrical word, term or phrase 

used in this book, as well as hundreds of others in common use. All required 
tables necessary in the study are in it. 


TABLE OF SU Rs ECTS: 


Chay tee 
I—Wiring. Sparking. 
II—Electric Batteries, Electro XIV-Winding of Dynamos and 
Magnetism. (Platirg, Motors. 
V—The Magnetic Circuit. Proner 
ViI—Energy in Electric Circuit. xv! 
of Size of Wire for 
Magnetizing Cuils ry symptoms 
IX—Calculation of EMF’s in Elec- = 
tric Machines. XVII—Are and Incandes. Lamps. 
X—Counter EMF. X VITI— Measuring Instruments. 
XI —Hysteresis and Eddy Currents. XIX—Alternating Current. 
X1II—Armature Reaction. XX —Automobiles. 


A Dictionary of over 1500 Electrical Words, Terms and Phrases, giving a brief meaning of all 
which are in common use. 


$2.00 PER COPY—FOURTIEI EDITION—20,000 COPIES SOLD 


The offer we make of refunding money if book is not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of a hook. 


But we have no fear of its return. Your decision will be what thousands of others have been. Money would not bay it if it could not be duplicated. 
We could print testimonials by the hundreds. It is best to order and be your own judge of its merits. ‘ na a 

Armatares ont Fields tCommatators led. 
CLEVELAND ARMATURE WORKS, Cleveland, Ohio. AMEK.CA’S GREATEST REPAIR WORKS 


° 4 We will teach you to be one by mail 

A Big Salary asa Traveling Salesman in 8 weeks at your home and asaist 

se to secure a ition with a reliable firm. Hundreds of good openings. Salesmen earn from 

1,000 to $20, a year and all expenses. No other profession is as well paid, besides you are 
our own boss and a 

eeps the wheels of commerce turning. Why not 


without? Instead of being contented with a poorly paid position that offers no chance for advance- 


esman never lacks for a position, for he produces the business that 
be a producer—the man they cannot get along 
ment. enter a profession where you can earn a good salary. Our free book ‘‘A Knight of the 
Grip’’ willshow you how. Write (or call) for it today, and testimonials from scores of men placed in good positiong 
Address Dept. 220 NATIONAL SALESMAN’S TRAINING ASSOCIATION Write nearest office. 
Fiat Iron Bdg., New York City. Monadnock Blk., Chicago. Scarrett Bldg., Kansas City, Mo. Lumber Exchange, Minneapolis, Minn. 
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A TRAIN LOAD OF BOOKS 


i Must Sell Fvery One of These 
Books Before Christmas. Prices Will Do It. 
Millions of Books—Thousands of Titles. 


No such aggregation of Book Bargains was ever offered in the world. Read every 
word of this advertisement—get my bargain list—buy quick or you'll miss your life’s chance 
for a library at the price of paper and printing. Binding free. 

The panic forced many book publishers to the wall. Others had to have money to avoid failure. 
Result: I bought tremendous quantities of new standard books and library sets at my own price, 
and am now closing them out quick at 10 cents to 50 cents on the dollar. 

Books Shipped on Approval subject to examination in your home before paying for 
them, and returnable at my expense if not satisfactory. The following sample prices give but a faint 


idea of the thousands of bargains offered in my big free Bargain List,which I will mail you on receipt 
of coupon or postal card request. 


Sample Prices—New Books 


—were $1.50. My Price, 38c. List includes"FIGHTING CHANCE,” 
Late Copyright Fiction ROGUE,” “FAIR GOD,” “BRASS BOWL,” “MAYOR'S WIFE.” 
“THE YOKE,” “THE SPOILERS,” and hundreds of others at from 38e to 45c. 


Thousands of Miscellaneous Books and Sets 


Reg.Price My Reg.Price My Price 
International of Dictionary of American Politics « «+ $200 $0.98 

Half Morocco $48.00 $9. = Stevenson's Works, 10 vols. ‘ 2 6.50 
Encyclopedia Britannica, Half Morocco 


° 36.00 9.75) DeMaupassant’s Works, 17 vols 61.4 15.80 

Kings of Platform and Pulpit 2.75 .% | Voltaire’s Works, St. Hubert’ Guik 1 Fa., 43 vols. 70 47.90 
Dante's Inferno, Dore ° 6.00 -9 | International Science Library, 16 7.00 
Dumas’ Works, vols. . 5.2% 1.78| Memoirsof Madame DuBarry . 25 1.15 
5.2% 1.78| Library of Modern ooking, “~ 8.50 2.95 
Shakespeare, 39vols. . . . « «+ 13.60 6.75| Muhlbach’s Works, 18 vols. - 9% 
People’s Popular Atlas . 4.00 1.60 | Corelli’s Works, 5 vols. Half Leather ° 2.90 
Bookloye rs’ Science Set, 5 vols. . 10.00 3.10) Hume’s History, 5 vols. Half Leather 7.00 2.90 
Barnes’ Bible Encyclopedia, 3vols.. . « 24.00 5.75 | History of the World, 2 vols. Half Leather 8.00 2.90 
Famous Pictures 12.00 1.50| Teachers’ Cyclope sdia, 4 vols. Half Leather 24.00 6.50 
Eugene Field's Poetical Works, 4 vols. 6.00 1.30 Koran of Mohamme d, Half Leather 2.50 
Law of Psychic Phenomena—Hudson 1.8 -% | Napoleon’s Notes on History = 470 1.20 
(A hundred other Longfellow, complete 2.00 
Rird Neighbors 2.00 | Makers of History.32 vols Harper & Bros itait Leathe rEd 48.00 14.40 
The Christy Girl i 3.00 .85 | Pepy’s Diary, 4 vols. . 12.00 4.80 
Little Women, Reproduction ‘of $5. 00 Edition e .59 | Robinson Crusoe, Art Edition s 2.500 78 


And so on through a list of thousands of books, all described in my illustrated Bargain List of this ‘stock, 


Standard Library Sets in Rich Half Morocco Bindings. 
The sets in the following list are made in rich half morocco bindings.gold stamping and gold tops. Rich and 
rare illustrations. They were designed to sell at high prices to the wealthy and cultured classes who want fine 
private libraries. At my prices anyone can afford some of these rich sets. 


Reg.Price MyPrice Reg.Price MyPrice Reg.Price MyPrice 


Dickens, 15 vols. 


 « $1.00 $14.70 Eliot, 7vols. . $21.00 § 6.86 | Modern Eloquence, 10 vols.$75.00 $19.50 
Scott, vols. . %.00 11.76 | De Foe, 16 vols, 48.00 15.68) Library of Ancient and Mod- 
Irving, 10 vols. . . - 80.00 9.80 Reade, b vols. ° 36.00 11.76 ern Literature, 20 vols. 68.00 18.50 
Thackeray,15 vols. . 45.00 70 | Bulwer-Lytton, 15 vols. - 3.50 14.3] writings of Thomas Jetf- 
Balzac, 18 vols. 4.00 Ti. Cooper, 12 vols. . 60 11.76 vole 60.00 2.00 
Ruskin, 15 vols, - « 4.00 14.70 | Bronte, 6 vols. e - 8.0 6.88 Les M Fg Rage . 10.00 4.3% 
Tolstoi, 12 vols. 86.00 11.76 Guizot, 8 vols. 24.00 7.94 os, © 
Carlyle, 10 vols, - * 30.00 9.50 | Macaulay,5vols. . 15.00 49 Library of Natural History, 31.00 15.50 
Poe, 11 vols. - «+ 33.00 19.78 | Gibbon, 6 vols. + BO 49] 
Fielding, 2vols. 36.00 11.76 | Prescott, 36.00 11.76 | Hist Jnited States, 400 8.25 
Smollett, vols, 36.00 11.76 | Austen, 6 vols. - - BS Ws Li ‘fe of Joi 
vole, e Gree 4 vols. 60 ife of Jo hnson, 8.00 3.40 
Jumas, 10 vols. | osephus, 3 vo 8. ( 2 
Hugo, vols. 00 7.54 Rawlinson, 3 vols. 6.00 vols. Half Calf 35.00 11.75 


24. 
Also the works of H. Clay, Hamilton, Lamb, Merrimée, Pardoe, 
Rousseau, Richardson, Whitman, Warner Library, Oriental Tales, Irish Literature. Sue, McCarthy, ‘Emerson, 


Motley, Plutarch, Darwin, Spencer, Haeckel, Kipling, Parkman, Taine and many others in rich binding and 
similar prices. 


Bi Ba ains in the books of Mark Twain, James Whitcomb Riley, Will Carlton, C. C. Coffin, Paul 
g rg Laurence Dunbar, E. P. Roe, Ella Wheeler Wilcox and hundreds of others. 
“ Ry) BARS ANS in hundreds of books on Sociology, Polit- 


“BIG BARGAINS: in hundreds of books on Science, Law, David P. C’arkson, Ndi Chi 
Mechanics, Domestic Science, Art, Music, Medicine, etc. 1205 Bosch Building, 1cago. 
BIG BARGAINS in thousands of fine Library Books, Gift Mail me, without obligation to me,your 
Books Aga and old, books for Boys, books for Girls, etc. free illustrated Bargain List of your 
STOCK LIMITED. These bargains are limited to the stock bankrupt book bargains. 
I now have. Ido not know that I will ever secure such bar- 
gains again, and cannot undertake to fill orders longer than Name 
this stock lasts. Get my big, free illustrated bargain list be- 
fore ordering any of the above books. Sign the coupon or send St in 
a postal today. Veet INO. 
David B. Clarkson, The Book Broker, 1205 Bosch Bldg.,Chicago | Zown 
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Learn the REAL ESTATE Business 


$2500.10 $7500. YEARLY 
ae 


© capital required to 
dealin Real Estate, Broker- 
age and Insurance, is furnished 


ir 
——# As our scholar we instructand develop you. In 
few weeks we can ot on to be 
OUR ACCREDITED REPRESENTATIVE 
in your locality. We help you from the start; put you in touch 
@ all our representatives with whom you may co-operate in business; } 
furnish you readily salable real estate and investments andhelp you 
secure customers. In short, we put you in the way of an income instead 
of a salary; — an employer instead of an employee. 
Write for our free pamphlet of 30 pages giving full information 
concerning our most successful i 


oft instruction. 
INTER-STATE SALES COMPANY, 235 Times Building, New York. 


SHORTHAND ¢ 
IN 30 DAYS 


e absolutely 
only thirty days. ¥ 


A 


IN THE REAL ESTATE BUSINESS 


We teach you by mail every branch of the Real Estate, Genera! 
Brokerage, and Insurance Business, and appoint you 
SPECIAL REPRESENTATIVE 

f the oldest and largest co-operative real estate and broker- 
age company in America. Representatives are making $3,000 
to $10,000 a year without any investmentof capital. Exvelient 
opportunities open to YOU. By our system you can 
making money in a few weeks without interfering with your 
presentoccupation. Our co-operative department wiil give you 
more choice, salable property to handle than any other insti- 
tution in the world. A Thorough Commercial w Course 
FREE to Each Representative. Write for 62-pag> book, free. 


THE CROSS COMPANY, 2136 Reaper Block, Chicago 


Memory the Basis 
got Al Knowledge 


UCCESS 
You are no greater intellectually than 
your memory. Easy, inexpensive. Increases 
income; gives ready memory for faces, names, 
business details, studies, conversation; develops 
WRITE TO'DAY will, speaking, writing, personality. 
Dickson Memory School, 705 Auditorium Bidg., Ch 


Practical Telegraphy 


Taught by experts at my school. Sihied 


institution only one graduating qualified 
operators. ‘lhorough, practical, copy- 
right methods. positions secure 
Living expenses earned while learning. 
Fasy Correspondence 
course if desired. Catalog FREE. 
Geo. M. Dodge, Pres. 

Dodge's Institute of Telegraphy, 

Eighth Street, Valparaiso, Ind, Established 1874 


$250 T0 $500 PER MONTH 


tne Real Estate Business 


I will teach you the Real Estate Business by 
mail and appcine you my special representative. 
Thandie Real Estate on the co-operative plan, 
theonly profitable way, and n you, no mat- 
ter where you are located or what business you 
arein. Ten dollars ($10) will start you, 1 will 
perp you_ make money. You should make 

y to $500 per month. Write for my free 
book, “The Rea! Estate Businessand Its Pres- 
ent Day Opportunities.” It is a guideto the 
Real Estate Business and itis free. Address 


C, H, GRAY, President Gray School Real Estate 
454 Century Bldg., Kansas City, Mo. 


ILLUSTRATI NG 


—Law —Cartooning 
—Shorthand  -—Bookkeeping —Nursing 
—Journalism —Telegraphy —Penmanship 
Taught by mail and in our resident schoola, Found- 

ed 1850. Income increased while learning. Gradu- 

ates everywhere. Mark subject X. State your de- 

sire. Out out ad. Get our free book—tells all. 


NATIONAL CORRESPONDENCE SCHOOLS 
40 N. Penn’a St., INDIANAPOLIS, U.S. A. 


PER EASIly 
DAY P 


a Phone Does It. 


ing, Regulating and Repairing, quickly by personal 
correspondence, New Tune-a-Phome Method, Me- 
chanical aids. Diploma recognized by highest au- 
thorities. School chartered by the State. rite for 
our handsomely illustrated free catalogue. 


Niles Brysat School of Piano Tuning 
95 Music Hall, Battle Creek, Mich. 


EARNED AS A 


ER 


DLEY POLYTECHNIC INSTITUTE , 
Formerly Parsons Horological Institute 
& LARGEST and BEST WATCH SCHOOL 
IN AMERICA 


We teach Watch Work, Jewelry, Engraving, 
ics. Tuition reasonable, 
Bear school at 


tates 
Send for Catalog of Information. 


TTEACH SIGN PAINTING | 


SHOW CARD WRITING or LETTERING by mail and 
cusarantee success. Only field not overcrowded. My 
A instruction is unequaled because practical, personal 
and thorough. Easy terms. Write for large catalogue. 


CHAS. J. STRONG, President. 


DETROIT SCHOOL OF LETTERING 
DEPT. PM. DETROIT, MICH. 
‘Oldest and Largest School of its Kind.” 


n° Our graduates are filling High Salaried 
? Positions. Good artists 
* EARN $25 TO $100 PER WEEK 
and upwards in omy Getee work, Our 
courses of Persona! Home lastruetion by cor- 
respondence, are complete, practical. Eleven years’ 
successful teaching. Expert instructors. Positions 
guaranteed competent workers. Write ‘or Handsome 
Art Book, Free. 
SCHOOL OF APPLIED ART (Founded 1898.) 
T 21 Gallery Fine Arts, Battle Creek, Mich. 
Correspondence Instruc- 


STUD 
tion. Established 1892. 


Prepares for thebar. Three Courses 

College, Post-Graduate and Business 

Law. Method of instruction com- 

bines theory and practice. Approved 
Classes begi 


Leading Law School in 


by the bench and bar. 
nm each month. Send for catalog giving 
rules for admission to the bar of the several states. 


Chicago Correspondence School of Law 
543 Reaper Block, Chicago 
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10 
rantee to teach shorthand complete 
ou can learn in spare time in 
Home, no mater where live. No need to spend montis 
a | as with old systems. oyd’s Syllabic System is easy t 
learn—easy to to read. Simple. Practica 
Speedy. Sure. No ruled lines—no positions—no shadi: 
as in other systems. No long lists of word signs to cor 
fuse. Only nine characters to learn and you have the en-| 
tire English language at your absolute command. Thef 
' best system for sronsgraphers, private secretaries, news. | 
paper reporters and railroad men. Lawyers, ministers 
| teachers, physicians, literary folk and business men ar 
| women may now learn shorthand for their own use. Does 
| not take continual daily poastiee as with other systems. | 
Our graduates hold high grade positions everywher 
Bend to-day for booklets, testimonials, etc. ? 
CHICAGO CORKESPONDENCE SCHOOLS 
| 969 Chicago Opera House Block, Chicago, Ill. } 
‘ 4 
|__| 
(4G 
10) NO TUN___ 
— 
\ 
J 
| 
,HOROLOGICAL DEPARTMENT | 
B 
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in Six Months from 


Hens 


O the average poultryman that would seem im- 

possible, and when we tell you that we have ac- 
tually done a $500.00 Poultry business with 20 hens 
on a corner in the city garden 30 feet wide by 40 
feet long we are simply stating facts. It would not 
be possible to get such returns by any one-of the 
systems of poultry keeping recommended and prac- 
ticed by the American people, still it is an easy mat- 


ter when the new PHILO SYSTEM is adopted. 


THE PHILO SYSTEM IS UNLIKE ALL OTHER WAYS OF 
KEEPING POULTRY 
and in many respects is just the reverse, accomplishing things 
in poultry work that have always been considered impossible, 
and getting unheard of results that are hard to believe with- 
out seeing; however, the facts remain the same and we can 
prove to you every word of the above statement. 


THE NEW SYSTEM COVERS ALL BRANCHES OF THE 
WORK NECESSARY FOR SUCCESS, 
from selecting the breeders to marketing the product. It tells 
how to get eggs that will hatch, how to hatch nearly every egg 
and how to raise nearly all the chicks hatched. It gives complete plans in detail bow to make everything neces- 


sary to run the business and at less than half the cost A FEW TESTIMONIALS 


required to handle the poultry business in any other 


manner. There is nothing complicated about the work, Your system of poultry keeping should appeal to all 
and any man or weman that can handle a saw and poultrymen. The advantages of your system are many, 
ILS hammer ean do the work and the quality of the large flock of poultry you have 
, 4 raised on your city lot is the best evidence of its suc- 
TWO POUND BROILERS IN EIGHT oe ' cess. GEO. L. HARDING, Binghamton, N. Y. 
are raised in a space of less than a square foot to the » - = 
broiler without any loss and the broilers are of the , : valley Falls, N. Y¥., Sept. 5, 1907. 
very best quality, bringing here three cents per pound It was my privilege to spend a week in Elmira dur- 


‘ > . - ing August, during which time | saw the practical 
above the highest market price. working of the Philo System of Poultry Keeping, and 
OUR SIX MONTHS’ OLD PULLETS ARE LAYING AT was surprised at the results accomplished in a small 


THE RATE OF 24 EGGS EACH PER MONTH corner of a city yard. ‘“‘Seeing is believing’’ they say, 
in a space of two square feet for each bird. No green and if I had not seen, it would have been hard to 
cut bone of any description is fed, and the food used helieve that such results could have followed so small 
is inexpensive as compared with food others are using. an outlay of space, time and money ee 

Our new book, the PHILO SYSTEM OF PROGRESS- (Rev.) W. W. COX. 
IVE POULTRY KEEPING, gives full particulars re- Windsor, Vt.. March 8, 1908, 
garding these wonderful discoveries with simple, easy I consider the one dollar 1 invested in the Philo Sys 
to understand directions that are right to the point, tem, Poultry Review and American Poultry Advocate 
and 15 pages of illustrations showing all branches of the best investment for the money I ever made 
the work from start to finish. ROBERT L. PATRICK. 

DON’T LET THE CHICKS DIE IN THE SHELL Jacobs Creek, Pa. 

One of* our secrets of success is to save all the I received the Philo System Book mailed to my home 
chickens that are fully developed at hatching time, address, Beechtree, Pa. I am bighly pleased with it, 
whether they can crack the shell or not. It is a simple and am anxious to spread the good news as far as 
trick and believed to be the secret of the Ancient I can. I am a preacher of the gospel engaged by the 
Egyptians and Chinese which enabled them to sell the Baptist Association to do Evangelistic work I am on 
chicks at 10 cents a dozen. the road all the time, have about 14 days in each town 

CHICKEN FEED AT 15 CENTS A BUSHEL I am very much interested in the hen and will do all 


I can to help the other fellow to know how, and to 
spread the good tidings received in the Philo System. 
(Rev.) F. B. WILLIAMS 


Our book tells how to make the best green food with 
but little trouble and have a good supply any day in 
the year, winter or summer. It is just as impossible 
to keep a cow without hay or fodder. rangement we are able to give for only $1.00 the book, 
OUR NEW BROODER SAVES TWO CENTS ON EACH with the right to use all plans. One year's subscrip- 

CHICKEN tion to Poultry Review. A monthly paper for utility 


No lamp required. No danger of chilling. overheating breeders. One year's subscription to the American Poul 
or burning up the chickens as with brooders using try Advocate. Upon receipt of $1.00 you will get the 
lamps or any kind of fire. They also keep all lice off book by return mail and your subscriptions will start 
the chickens automatically or kill any that may be on at once. 


when placed in the brooder. Our book gives full plans Copy of the Philo System book and a year's subscrip- 
and the right to make and use them. One can be easily ion to Poult Review and the American Poultry 
made in an hour at a cost of 25 to 50 cents. Advocate, all for $1. 


American Poultry Advocate, - - 159 Hogan Block, Syracuse, N. Y- 
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Few of us have sufficient judgment at the outset of our careers to 
select the trade or profession for which we are best suited. 

If you are misplaced, the sooner you are displaced, the better. 

Te-day you are face to face with an opportunity to advance 
—a cance to become just what you have been waiting to be. Your help, 
guide and instructor will be the New Six Volume Edition of 


GYCLOPEDIA of 


APPLIED ELECTRICITY 


The information contained in the 3,000 7x10 inch pages will be found 
of the utmost value to the man who is face to face with *“Opportun- 
ity’’ and wishes to grasp it. The 2,000 illustrations, diagrams, tables 
and formulas greatly increase the value of the books as a Home Study 
Instructor. The books are handsomely bound in half red morocco and 
are carefully indexed for ready reference—supplemented with a series 
of practical test questions 

All types of electrical appliances are given special attention, and 
every subject treated by a practical, technical expert—w itten plainly 
and clearly. The chapters on Theory, Calculation, Design and Constr..c- 
tion of Generators and Motors; Electro-pneumatic control of Electric 
Kailways; Single-phase Electric Railway, are especially complete and 
well worth the cost of the entire set to the wide-awake Electrical 
Engineer. 

This Cyclopedia was compiled from the representative instruction 
papers of the American School of Correspondence, and to acquaint the 
public with the superiority of Home Study Courses of the American 
School we make this special 


| FREE FIVE-DAY OFFER 


We will send you, express prepaid, a set of these practical hooks 
absolutely Free for five days’ examination, on recei;t of Coupon, If the 
books are satisfactory and you wish to keep them, send us $2.00 within 
five days and $2.00 a month until you have paid the special $18.60 price 
otherwise notify us and hold the books subject to our order. Regular 
price is $36.00. It will cost you nothing to examine the books—we 
employ no agents. 

Order promptly and we will include FREE for one year as a monthly 
supplement, the 


TECHNICAL WORLD MAGAZINE 


A popular magazine with a technical turn containing the latest discus- 
sion on timely topics in Science, Invention, Discovery and Industry, also 
the best Fiction, Biography, Travel and Humor, in fact, the best of 
everything. Lllustrated with scores of interesting photographs. 


Some of the Subjects Treated 

Electric Wiring—Electric Bell Wiring—Electric Telegraph—Wireless 
Telegraphy—-Telautograph—Theory, Calculation, Design and Construc- 
tion of Generators and Motors—Types of Dynamos and Motors—Elevators 

Direct Current Motors—Direct-Driven Machine Shop Tools—Electric 
Lighting—Electric Railways—Alternating Current Motors, etc.—Single 
Phase Electric Railway—Electric Welding—Mercury Vapor Converter 
Management of Dynamos and Motors—Power Stations—Central Station 
Engineering—Central Station Design—Sturage Batteries—Power Trans- 
mission—Alternating Current Machinery—Synchronous Motor, Induction 
Motor, Transformer, Kotary Converter. Frequency Changer, etc.— 
Telephony—Automatic Telephone—Wireless Telephony—Telephone Line 
Protection—Telegraphone, etc. 


AMERICAN SCHOOL of CORRESPONDENCE 
CHICAGO, U. S. A. 


FREE OFFER COUPON 
Clip and Mail To-day Popular Mechanics, 12-’08 


American School of Correspondence: 

Please send Cyclopedia of Applied Electricity for FREE examina- 
tion, also T. W. for 1 year. I will send $2.00 within five days and $2.00 
a month until I have paid $18.60; otherwise I will notify you and hold 
the books subject to your order, Title not to pass until fully paid. 


Please Mention 


Business Science Department 
Intercontinental 


University 
WASHINGTON, D. C. 


Mr. Justice Davin J. 
Brewer, U. 8S. Supreme 
Court; Hon. Martin A. 
Knapp, Chairman Interstate 
Commerce Commission ; 
Epwarp Everett HAte, 

Hox. Davio J. Baewee Members of the Board of 
Directors. 

Practical instruction lead- 
ing to a better position and 
more pay. Personal teach- 
ing by highly qualified in- 
structors. Moderate charges. 

Easy monthly payments. 

es Instruction by mail exclu- 
Hox, Mast A. Kxare Sively. 160 Full College, 
Technical and Special Busi- 

ness Courses. Mention the 

one in which you are inter- 

ested. Fill out coupon or 

send a postal for catalog. 


INTERCONTINENTAL UNIVERSITY 


1412 L Street 
WASHINGTON, D. C. 


Eowarp Eveaeit Hare 


Please tell me how you can qualify me 
by mail for profitable work in the line 
marked X. 


Accountant 

Advertising 
Agriculture 

Banker 

Bible Teacher 
Book-keeper 

Business Letter Writing 
Civil Engineer Mechanical Drawing 
Correspondent Navigator 
Draftsman Orator 

Domestic Science Proof Reader 
Electrical Real Estate Selling 
Forester Stenographer 

Greek Story Writer 
History Surveyor 

Teacher 


Oratory 


Mechanical Engineer 
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EASY SIGN SYSTE 


LEARN TO PAINT SIGNS 
THIS WINTER 


It is a good investment and will cost you 
only $2. for Book of Alphabets and In- 
structions. Learn to be a practical sign 
painter—no stencils, patterns or rubber 
stamps to ‘‘monkey’’ with. 

Send for Booklet. 


EASY SIGN SYSTEM city. NEBRASKA 


Ref. Otoe Co, Nationa) Bank 


GURE PAY POSITION 


Rapid promotion. with salary in- 

pees crease is another attractive fea- PERMANENT 
ture of Uncle Sam's CIVIL sER. NO POLITICS 
VICE positions. No “wire pulling.” Merit wins and holds. 
Working conditions excellent and congenial. Start now 
to train yourself as Railway Mai!-Clerk, Post Office carrier 
or Clerk, Departmental Bookkeeper or Stenographer We 
teach you to pass the most rigid examination. Next one 
only afew months off. We make hard things simple to 
understand. Make a way for yourself. Prepare to cast off 
—break away from your low pay position. Havean aim 
and WIN, Gladly we'll help you. Catalogand full! partic- 
ulars showing how you can qualify for and receive one of 
these life-long government appointments will be mailed 
free upon request. Write for it now. 


Pass Examina'ion The Wenthe Railway Correspondence Sch ol 
in Spring 1909 Box 246. Freeport, Ill. 


Learn to be a plumber in from 4to6 months, 
on easy payments. For particulars address 


BASTER PLUMBLRS’ TRADE SCHOOL, 3415 LINDELL AVENUE, ST. LOUIS, MO. 


¢ e& EARN $5.00 A DAY $ 5 


$5,000.00 CAN EASILY BE MADE IN A YEAR 
in the Collection Agency Business, I show you 
how and send business to help you. No capital is 
needed, as you use the uncollected debts on mer- 
chants’ books, I also include, free, a large supply 
of printed forms, contracts and stationery, Write 
today for explanatory booklet, No, 7E. Whitney 
Law Corporation, New Bedford, Mass. L. M. Whitney, Pres. 
EXAMINATIONS will soon be held in every stave. 
46.712 appointments made last ar A common 
achool education is sufficient. Full information 
about all Government Positions and questions re- 
cently used by the Civil Service Commission free. 
Columbian Correspondence College, Washington.D.C. 
WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT, 
WRITE POPULAR MECHANICS 
To introduce our goods we offer for a limited time only, 
Bicycle, Light Stationary R. R. Car and Experimental 
Castings to make a 20 Ib. 24 H. P. Motor of the latest 
design. 
SPECIAL PRICE, $8.00 PER SET 
Price of complete outfit, including the motor castings and 
all other parts, finished to convert the bicycle into a mo- 
toreycle, $23.60. The motor castings, carburetor, oiler, 
bf 15.0 spark plug and coil only for the bargain price 
.00. 


the castings are the finest material 


GOOD BOOKS 


You Should Have 


How to Run Engines and Boilers 


By E. P. Watson 
A practical book with practical in- 
structions for young engineers and steam 
users. Has chapters on cleaning boilers, 
removing scale, boiler fittings, throttle 
engines, slide valves, governors, eccen- 
trics, etc. 160 pages illustrated, 
Price $1.00 


How to Patent Your Inventions 


By Frederick Wright 
Practical, Concise. Everyone interested will find this 


book of value, Price 25c. 


Spon’s Mechanics Own Book 


A very complete and valuable work that should be in the 
Mbrary of every reader of “Popular Mechanics,”’ 702 
puges; 1420illustrations, Price $2.50. 

Circular with full contents free on application, 


Books mailed postpaid on receipt of price 


SPON & CHAMBERLAIN 


123 P.M. LIBERTY ST., NEW YORK 


Will You Accept This 
Business Book if We 
Send it 


Free? 


Sign and mail the coupon below. 
money! Take no risk! 


One hundred and twelve of the world’s master 
business men have written ten books—2,193 pages 
—1,497 vital business secrets. In them is the best 
of all that they have been able to squeeze from 
their own costly experience about 


Send no 


—Purchasing —Retailing —Position-Getting 

redits —Wholesaling —Position-Holding 
—Collections —Manutacturing —Man-Handling 
—Accounting 


—Insurance 
—Real Estate 
—Public Utilities 
—Banking 
—Organization 
—Systematizing 


—Man-Training 
—Time- Keeping 
—Cost-Keeping 

— Advertising 
—Correspondence 
—Salesmanship 


—RBusiness Generalship 
—Competition Fighting 
and hundreds and hun- 
dreds of other vital busi- 
ness subjects. 
A9,059-word booklet has been published describing, explaining, picturing 
the work. Pages 2 and 3 tell about managing busioesses great and small; pages 
4and 5 deal with credits, collections and with rock-bottom purchasing; pages 
6and7 with handling an training men ; pages 7 to 12 with salesmanship, w ith 
advertising, with the marketing of goods through salesmen, dealers and by 
mail ; pages 12 to 15 withthe great problem of securing the highest market 
price for your services—no matter what your line ; and the last page tells how 
you may get a compli: teset—bound in handsome half morocco, Contents in< ol- 
ors—for less than your daily smoke or shave, almost as little as your daily 
nowspapes. Will you read the book tf we send it free? 
Send no moncy. Simply sign the coupon 
System Co., 151-153 Wabash Ave., Chicago 
If there are, in your books, any new ways to increase my business or 


my salary, I should like to know them. So sendon your 16-page free 
descriptive booklet. I'l read it. 


Wwe can buy. They are exception- 81°12 
ally smooth and about one-half the work to machine that Name 
other castings are because they are cast from the highest 
priced up-to-date scientific patterns. Address 
Send for circulars describing these wonderful bargains. — 
BICYCLE MOTOR CO. Hammondsport, N. Y. Position 
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HIGHLAND PARK COLLEGE 


Des Moines, lowa. 


ENGINEERING Regular four-year kngineering courses completed 
in three years of 48 weeks each Also one-year 
Civil practical courses in Electrical, Steam, Telephone 


Electrical 


and Mechanical Drawing Courses Three months 
Mechanical 


courses in Traction and Gas and Oil Engineering. 


Telephone A one-year Machinists’ Course. The best equipped 

Steam machine shops in the country. Just a fair com- 

Traction mon school education is all that is required for 

Gas & Oil entrance to all short courses. 

Machinists’ Correspondence Courses in Electrical, 
Course Steam, Telephone and Traction Engineering. Also 

Mechanieal in Mechanical, Architectural, Sheet Metal Drawing 
Drawing and Lettering 


TELEGRAPHY The only school in the U. S. that teaches Station 

work in connection with telegraphy. Miniature 
railroad representing 54 miles of block system. 
Main line wire runs through the offices. Students 
guaranteed positions. Course offered by corres- 
pondence also 


A complete Business College using strictly up to 
date business college methods of teaching, A fac- 
ulty of trained specialists and the largest and best 
equipped Kusiness Exchange Room in the country. 
A combined course in business and shorthand. 
Correspondence courses offered also. 


COMMERCIAL 
COURSE 


SHORTHAND 


and 
TYPEWRITING 
PENMANSHIP 


The full course in Shorthand and Typewriting may 
be completed in six months. We guarantee to send 
all graduates to good positions. Correspondence 
courses offered also. 


A complete course under Prof. L. M. Kelchner, the 
best all round penman inthe U.S. Special courses 
in Lettering for engineers and draught 


$95 to $100 a WEEK 


in the pleasantest occupation in the world—Chauffeur, 
Auto Salesman or Garage Manager. We fit you in six 
weeks, This is the only School recognized by the trade. 
Our Home Study course by mail gives full instructioy by 
charts and text and does not interfere with your present 
position, Our graduates are recognized as experts and 
positions seek them. Write to-day for free prospectus, 
Personal teaching with road practice at our big New York 
Schoolif preferred, Night and Day Classes. Automobile 
instruction also in French and Italian, 


NEW YORK SCHOOL of AUTOMOBILE ENGINEERS 
130 West 56th Street New York 


IF YOU ARE EARNING 


LESS THAN $25 a WEEK 
we can positively show you by mail how to increase your salary, 
Send for beautiful prospectus, mailed FREE. 


PAGE-DAVIS SCHOOL, 


Dept. 112, CHICAGO, ILL. 


LEARN JEWELERS’ ENGRAVING 


A high-salaried and easily learned trade, taught thoroughly by mail 


We will 


teach the beginner better engraving than he can gain in years of rigid ap)ren 
ticeship. We will also improve the skill of any engraver. Send for our catalog 
The Engraving School, Dept. 112, 90 Wabash Ave.,Chicago, II}, 


Courses by correspondence also 


Send for illustrated catalogue of work in which you 
are interested. Enter school any time. Expenses 
more reasonable than at any other standard college. 


Address O. H. Longwell, President, 
Highland Park College Des Moines, lowa. 


Learn Watch Repairing 


Be a watchmaker—you can learn this profitable trade 
by correspondence in a few weeks in your own home 
by the DeSelms Chart System. After you complete 
the course you will know a watch from A to Z. You 
will know just what the matter is and bow to repair 
one. When you graduate you will be a practical 
watchmaker and repairer and competent to fill 
any position. Positions for our graduates. 

Ask for our Free Book. It explains 

our system and terms. 


THE DeSELMS WATCH SCHOOL 
23 Porry St. ATTICA, INDIANA 


18%. 


moments. Write for catalog. 


BE A RAILROAD MAN 


Raltlway Firemen, Brakemen, Sleeping Car Conductors, Electric Motormen and Conductors 
prepared for lucrative positions in the Railway Train Service BY MAIL. We proceed towards putting our men 
to work immediately upon qualifying. Oldest and most reliable Railway Institute in the World. Established in 
Fit yourself for a remunerative position with steady employment the year around. Study at home in spare 


INTERNATIONAL RAILWAY CORRESPONDENCE INSTITUTE 
Department 99 


INDIANAPOLIS, IND. 


—— That's all we want to know 
Now we will not give youany grand 


mone 
ple lesson plate, and let us explain 


321 Kingmoore Bldg., Cleveland, O 


YOU LIKE TO DRAW ? 


rize 
—or a lot of free stuff if you answer this ad. 
Nor do we claim to make you rich in a week. 
But if you are anxious to develop your talent 
with a successful cartoonist, so youcan make 
send acopy of this picture with 6c. in 
stamps for portfolio of cartoonsand sam- 


The W. L. Evans School of Cartooning 


No time-beating, 
Natural Speech * 
methods. Come tothe best. Write atonce for free cata e 
trial offer and long list of cured students. NORTHWE 
SCHOOL FOR STAMMERERS, 606 Galena St., Milwaukee, Wis. 


TEACHES THE 
MINING OF 
IRONS 


TAUGHT BY 
PRACTICAL 
FOUNDRY MEN 


The oldest and best school. Instruction by mafl 

adapted to every one. Recognized by courts and 

=: Experienced and competent instruc- 
rs. 


Three courses 
Prepares for 


Takes spare time only. 
business, College. 
ractice. Will better your con- 
ition and prospectsin business. 
Students and graduates every- 
where. Full particulars and 


AT Easy Payment Plan free. 
The Sprague 


Corresp 1 
HOME 
675 Majestic Bidg, Detroit, Mich. 


LEARN: 


BOOK-KEEPING 
SHORTHAND 
by mail, in a few weeks spare time home study, under our 
Practical Instruction—and a good paying, responsible 
sition is yours; we are unable to supply the demand. 
any energetic graduates have worked up to salaries of 
$5, per year. We send complete outfit, and you 
PAY US nO MONEY for tuition until position 
secured. Write at once 

for special offer, stating which you prefer to learn. 


MICHIGAN BUSINESS INSTITUTE, 689 Inst. Bidg, Kalamazoo, Mich 


MILWAUKEE CORRESPONDENCE 
CHOOL’ O 
FOUNDRY. CHEMICAL 


Stt GOLDSMITH BLDG 
MILWAUKEE, WIS. 
BON 206 
A CARD BRINGS 
FULL 
INFOR MATION 


ANALYSIS 
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THE GREATEST BARGAIN EVER OFFERED 


S Secures this Great J 


50 Cents Reference Library & 


This magnificent reference work, costing three-quarters of a 


million dollars to produce, is a dictionary and encyclopedia com- “4 An ’ 
bined. In fulness of definitions, number of words defined and @ 
accuracy, it is superior to reference works selling for five times its 
price. It has been recently revised and enlarged by a staff of 
American editors. Its five big volumes contain an inexhaustible § 
mine of information on every subject, defining 250,000 words. ii 


Our bargain offer takes off two-thirds the price, and we pass the 
work on to you at less than one-third the price of any other first- ii 


class reference work. We send the complete set to your home ak 
for examination without charge, and if you decide to keep it, a iH 
first payment of 50 cents secures the set. ———— 
FIVE MASSIVE VOLUM 
$5.00 ATLAS FREE LUMES 
: There are five volumes, each one foot tall, Ae 
The Modern Atlas of the World sells regu- and strongly and handsomely bound inthree Ie 
larly for $5.00, It contains more than 100 maps styles of binding. The set contains 5,000 pages Si 
in colors. There is a map of each state, territory and thousands of illustrations It ‘is up-to- 
and country. It gives the population of all cities date in every particular. It is absolutely re- r 
ofimportance. This invaluable Atlas is bound liable: the names of its editors among the 
in red cloth and is 10x13 inches in size. We will greatest in every field of research. Asa dice a Oe 
send it to you, absolutely free, if your order for tionary, it defines 25,000 more words than any <a ie 
the Encyclopedic Dictionary is received at once other dictionary. As an encyclopedia, it treats 
Half Leather 50,000 subjects, covering the whole field of 
Binding. human knowledge. Mark and Mail This Coupon. 
Free For Examination P.M. 1208 
NER CO., Akron, Ohio 
: If you reply at once, we will send you a cg may, pond me on approval. for 10 days ons set of the AMER 
} OFEDIC DICTIONARY, bounc style int 
complete set at once, all express charges pre- by having the “*X** besi RY, bound in the style indicated 
paid for examination. And we willalso send, Full Sheep Binding. Recviar price #6400, 1 will pay fo 
same, “en the hooks follows: cents 
absolutely free of charge, the Modern Atlas ot peice exe amine the and 22.00 m until special 
> rice « 00 is paic 
; the World. If you like the books and the Snes 
Half Morocco Binding. Regular price $56.00, 1 will pay 
Atlas you can pay for the Dictionary in little er ame if rep the books as follows: 50 cents 
xamin lem anc @ month until your special price 
monthly payments. If youdon’t like them, re- of $20.50 is paid 
turn them to us and we will pay return charges Library Cloth Binding, Regular price 2 0 | 1 will pag 
j after Lexamine them and $125 a month your 
Mail the Coupon Today [2 p ice of $16 50 is pad 
> You are to send the set of five volumes and the Atlas of the World 
This is only a limited edition, and will not delivery charges paid. If not satisfactory, will return aud 
> as Ww unm days after del very, at your expeus¢ r retura 
last long. You must reply promptly to take cha g 
' advantage of the bargain. Name 
Address 
: THE WERNER CO., Akron, O. 
State 
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You can master this money-making trade and start a jewelry business in a few weeks 
without leaving your home or quitting your present occupation. We will teach it to you 
without any cost whatever—and at the same time we’ll start you in the jewelry business as 
we explainin the other column. " 
you absolutely free—text books—necessary lessons—illustrated chart and 
photo prints showing exactly how to repair each job, step by step. There is no stock to 
buy—not one bit of expense, except to oa a few tools w ioe Sia neal them. From B. Karlburg, Hobart, Ia. 
Our lessons are so simple, so easily explained and diagramed that any ambitious man I received a lot of watches to x * 
can master the trade. repaired last week, and have «a 
You can lift yourself from the salaried clerk to the independent, successful merchant. | C°™Plished a great deal more than 
Here is a chance to become your own boss—in your own business—under your own name. I ee to, My new business is 
We have hundreds of letters from men like yourself whom we have established ina es 
successful business and taught them a profitable trade. They commenced without any cap- | From Emil Franck, Howe, Neb. 
ital—now they have stores of their own. Here are some of the letters. 


W rite us now while this offer is fresh in your memory. The sooner you start the sooner 
you will make money. 


I wiil give you an order in about 
a week, Have taken in $14.75 in the 
last two days for repairing watcl- 
es, I have plenty to do, 


Chas. F. Elmore, Princ. of Watchmaking College, | 


ville, Pa. 
I zetting on fine witl y bus- 
Rogers, Thurman & Co., 41 Michigan Ave., Chicago Iness; have all he work Tan do 
can not spesKk too highly of your |: 


WE START YOU IN THE | jy 
J EWELRY BUSIN ESS From C. W. xurmer, Acushnut. 


We will furnish you with handsomely bound, 
128-page, illustrated jewelry catalogs like illus- | 
tration in lots of a hundred or more, with YOUF ) Cigcks. and have had no trouble 
Own name printed on the cover. Give everyone | whatever, Your instructions mak: 
in your territory a copy of this beautiful catalog. | jt very easy for men todo this work 
Then, when you receive an order, send to us for | andit is a very profitable business. 
the goods. You get the profit without having a big lam a telegraph operator, but as 
stock, Write’now and get started immediately | my trade increases I will give all 
80 you can get your share of the big holiday trade. | of my time to this new business, 


| TEACH 


BY MAIL 


I won the World’s First Prize in Penmanship. By my new 
system I can make an expert penman of you by mail I also 
teach Book-keeping and Shorthand. Am placing my students as 
instructors in commercial colleges. If vou wish to become a better 
penman, write me. I will send you FREE one of my Favorite 

‘ens and a copy of the Ransomerian Journal. 


Cc. W. RANSOM, 3859 Euclid Ave., Kansas City, Missouri. 
WORK FOR UNCLE SAM 


#100 a month. Railway Mail, Post Office Clerk and ‘ tions of responsibility and trust. 

City Carrier. Examinations soon. Let us prepare This Cyclopedia off : ae 

aaine aes , pedia offers you an unusual opportunity to get a 
yon ol mall). Write today for particulars and practical knowledge without the aid of a teacher. It is a 


Home Study instructor, entirely free from purely technical 
Ozment’s Civil Service College, Dept. fi, St. Louis, Mo, matter; every section supplemented by practical test questions, 


hort Equall luable i i 
L E a R N WATG H Mi A K i NG room Bn on la y valuable in the shop, drafting 


Refined, profitable labor—Competent men always in demand. We teach it 
thoroughly in as many months as it formerly took years. Does away with 


tedious epprenticnship. Money earned while studying. Positions secured. Less T han Half Price 
Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, SF. LOUIS, MO. 


Four volumes, 2,000 
pages, 7 x 10 inches; 
1,500 illustrations, ta- 
bles, etc.; bound in 
half red morocco. 


A knowledge of drawing 
has given many young men 
opportunities to gain high salaried posi- 


This Cyclopedia sent free for 5 days’ examination, express f, 

prepaid, if you mention the name of your employer and occu- 

pation. Terms: $2.00 within five days, and $2.90a month until 

you have paid the special price of $9.80: otherwise notify us to 
send for the books at our expense. Regular price $20.00. 

A Few of the Subjects 

Mechanical, Architectural, Perspective, Isometric, and Free- 

hand Drawing; Blue Printing: Mechanical and Architectural 

Lettering: Rendering in Pen, Ink and Water Colors; Water 

LEARNED BY Color Hints for Draftsmen; Shades and Shadows: The Greek 


**?DOLLARS G SENSE” FREE= 
“DOLLARS & SENSE” (COL. HUNTER’S GREAT LOOK) 
free with ADVERTISERS MAGAZINE one year at 50 cents. 
Indespensable to business men who advertise. Best “Ad 
School” in existence. Sample magazine free. Advertisers 
Magazine, 757 Commerce Bldg., Kansas City, Mo. 


and Roman Orders of Architecture: Shop Drawings: Machine 1 
ANY MAN Design: Sheet Metal Pattern Drafting: Tin- 
smithing; Architectural Sheet Metal Work; Skylights; Cor- 
Small Cost American School of Correspondence 
Send today 2c stamp for particulars and proof. 


CHICAGO, U. S. A. 
0. A, SMITH, Room 978, 2040 Knoxville Ave., Peoria, Il. Hmm Mention Popular Mechanics, Dec.,'08 — 
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Classified Advertisements 


; in this section, 5 cents per word, payable 
SS "insure ads being inserted under proper 


fed head in the January issue, copy must reach 
‘ce not later than December 1. 
AUTOMOBILES 

— OMOBILE SCHOOL—Chicago School of Motoring ; 

automobile school in Chicago. Four hundred 


fiy graduates the past year, to whom we refer upon 
<t. Automobile owners, prospective buyers and young 
wanting to become expert chauffeurs will save a great 
of money and a lot of worry by studying the mech 
care and repair of gasoline automobiles in our shop, 
all parts are open so you can see how they are 
and wow they operate. We give thorough and prac- 
nstruction. Competent chauffeurs supplied. Ad 
Chieazo School of Motoring, Dept. B., 1436 Wabash 
Jil. 
RENEW OLD DRY BATTERIES. — Send 25c for tested 
es Garage, Clyde, Kan. 
WANTED —Two-eylinder friction-drive buckboard ; state 
Hedberg, Casselton, N. D. 


WOTOR-Bt new and a bargain at the price asked. 
ump for particulars. Ray Cornell, Lebanon, O. 
}ok SALE—Nice, thoroughly rebuilt, modern, up-to-date 
, Write for list. Ad 


ifications. 


obiles. Some rare bargains. : 
.« Robert Holmes & Bros., Danville, Wh 
IN MOTORS—Water-cooled 10-hp. Jeffery, 


Ford, $50; 2-eyl. auto car, $50; 2-cyl. 16-hp., 


x 2-cyl 
; i L-eyl. air-cooled, $35; 2-cyL, $60; engine, $15; 


Lew, S90 


teering gears, $22; tonneau bodies, $65; bevel-gear axles, 
87 pair; Hood radiators, $20; hoods, $5; sliding-gear 
smission, $65; frames, pressed steel, $15; springs, $6 
°4x4 wheels, $25 set. Auto Parts Company, 52 West 
cson Blvd. Chicago. 


CAN YOU USE a complete steam runabout outfit for $507 
Irwin Bros., Steubenville, O. 


WANTED 


Automobile wreck, shaft-driven. Give full 


scription, ete. Address T. c., care Chas. H. Fuller 
Chicago 

<LIP NIT FOR AUTO CLUTCHES and Motor Cycle 
Lelts Absolutely guaranteed to stop auto clutches and mo 

cycle belts from slipping. Price $1 per package. Wil 


Garage, Berlin, Wis. 
FOR SALE 


4-« vlinder, 24-hp., side entrance, 


passenger 

ing car, guaranteed in perfect condition, good tires, 

lamps and tools, $450. Also 1 4-passenger Cadillac tour 

« car, pew tires, good shape, $350. These are good bar 
gains Address Box 751, Ackley, Ia. 

No MORE KICKS—New tires: casings, 28x3, $11.90: 

£12.80. Tubes, 28x53, $2.95; $5.15; other sizes 

proportion. Large gas generators, $6. Medium size, 

$5.75 25 to 50% saved on supplies. Write for prices. 


The Jones Auto Co., 
AUTOMOBILE 


401 Telegraph Ave., Oakland, Cal. 

INFORMATION BUREAU—tThe _ best 
{ g ever gotten up for automobile owners and chauffeurs. 
Write us. 


3960 Olive St., St. Louis. 
EXCHANGE—Motoreyele for automobile running gear; 
ilso 4-hp. Orient engine for screw cutting lathe. Second 
hand motoreycles and engines cheap. Lapp, 144 South 


20th St., Pittsburg, Pa. 


AUTO SUPPLIES 


FOR SALE—Automobile boilers, all sizes. J. L. Lucas, 
Bridgeport, Conn. 


GREAT SALE of 2,000 pair automobile gauntlet gloves. 
The retail price is from $2.50 to $5 per pair. Our price, $2. 
All sizes; black and tan. Motor Car Supply Co., 1425 
Michigan Ave., Chicago, I. 

CASH PAID for job lots on anything in the automobile 
supply line. Address G. 8S. C., 2018 Calumet Ave., Chicago. 


MOTORCYCLES 


SECOND-HAND BICYCLE OUTFITS to make the bi 
cycle into a motoreyele. Price, $30.50. 2% hp. Bicycle 
Motor castings, $8 per set. Send for circulars. We buy, 
for cash, all kinds of second-hand motorcycle goods.  Bi- 


cycle Motor Co., Hammondsport, N. Y. 

\ COMPLETE BICYCLE OUTFIT to convert the bi- 
cycle into a motorcycle for $23. This includes a set of 
motor castings with blueprints and all the rest of the 


parts to make the 
finest castings 
less machinery 
Motor Co 


motorcycle. Guaranteed to be the 
possible to produce, and require one-half 
than others. Send for circular to Bicycle 
Motor Hammondsport, N. Y. 

WANTED—Motoreycle, 


condition 
Robert Gedge, New Castle, Ind. 


no object if cheap. 
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FOR SALE—Yale California motoreycle, nearly new, 
$150. A. H. Winter, Topeka, Kan. 
CURTISS motorcycle in tine running order, $75. E. Her 


bolsheimer, Garrett, Ind. 


BOOKS AND PERIODICALS 


IF IT'S PRINTED—MacDonald can 
and Foreign publications of every description—Plays—read- 
recitation books—Dramatic Journals supplied by 
“Catalogue P. M. sent free.’’ Chas. MacDonald, 53 
Washington St.. Chicago, II 

ELECTRICIAN AND MECHANIC—The best practical 
monthly magazine for all interested in electricity and 
mechanical work. Illustrated working directions for build- 
ing dynamos, motors, gasoline engines, wireless telegraphy, 
electroplating, electrical wiring, mechanical drawing, using 
tools, furniture construction, photography, all kinds of 
mechanical work. One dollar yearly; single copy ten cents. 
*. R. Fraprie, 1135 Beacon Building. Boston, Mass. 

ADAIR BOOK STORE, 43 E,. Van Buren St., 
Ill. Bargain catalog mailed free. Write for it. 

BOOKS FOR THE MERRY AND WISE. Catalogue for 
stamp. Duff Pub. Co., 371 Dearborn St., Chicago. 

HOW TO BUILD UP FURNACE EFFICIENCY 


supply it—Domestic 


Chicago, 


The 


only work in print devoted exclusively to the problem of 
getting the most steam from the least coal consumption 
50 cents postpaid. Jos. W. Hays, Combustion Engineer, 
Hartford Bidg., Chicago 

FOR SALE-—New and slightly handled Engineering 
books. I can save you from 10% to 75%. ‘or example 
“Cyclopedia of Applied Electricity.’’ 5 vols., $8: 
pedia of Architecture,”” 10 vols., $12: “Cyclopedia of Mod 


ern Shop Practice,”’ 4 vols., $6. 
Chicago. Also attractive 
stating what you want. 


These prices are f. 0. b. 
combinations. Write 
took Broker, 362 East 


thagazine 
Angle, the 


‘4th St., Chicago. 
BOOKS-—"‘Lutes & Cements,’’ 1l0c; ‘Trigonometry Sim 
plified,”” “‘Lettering,’’ “Structural Drawing,"’ 


took 


$1. National Cleveland, 
THE THEORETICAL AND PRACTICAL Boller Maker, 


510 pages, 6 illustrations. By Samuel Nichols. Special 
reduced price, only $1.50. Cirenlar free, Address, J. 8. 
Ogilvie Publishing Company, 57 Rose St., New York. 

“OUR LITTLE BOOK FOR LADIES," postpaid, in 
plain cover, for 10c. (Tells you what you want to know.) 
0. K. Publishing Co., Clerk 190, Decatur, IL 

PICTURES AND POSTCARDS 

ONE DOZEN PHOTO POST CARDS made from any 

photograph for 50 cents. Your photograph returned with 


order, postpaid. All work guaranteed. 
us a trial Phote Card Co., 395 W. 

BRIGHTER THAN SUNLIGHT; The press Electric 
Flash Lamp—Just the thing for the amateur photographer. 
A small size of the lamp that has revolutionized flashlight 


Enough said. Give 
17th St.. Chicago, I. 


photography. The original cartridge system. The lamp 
tits your pocket. The price fits your purs One Junior 
«utfit complete, $2.50. One dezen loaded cartridges Ne 
1, 60 cents, prepaid. J. E. Hare, 119 Market St., Chi 
cago. 


AMATEURS—Attention 1] know every one of you have 
negatives you are proud of Send them to me and get 
one of my special 8x10 bromide enlargements, black or 


sepia, only 50 cents, prepaid. J. E. Hare, 119 Market 
St.. Chicago. 

TEN Gold Embossed Christmas Post Cards for ten 
eents Sample for two-cent stamp Great Eastern Photo 
Studio, 275 Twelfth St Brooklyn, N. Y. 

10 CENTS will print your name in my post card paper 
and you will get post cards from all over. Arthur B. 
Kraus, 615 Delaware Ave Milwaukee, Wis. 


CLOSING OUT our stock of high class post cards. Big 
assortment for 2he. Bathers, Lovers, ete. No views. 
Ewing’s, Decatur, IIL. 


EDUCATIONAL AND INSTRUCTION 


STUDY ELECTRICITY AT HOME—A complete electrical 
course at home, containing 30-page detail book, 220-nage 
text-book, 200 experiments and over 100 pieces of appara 
tus. Price, complete, only $5.60. Catalogue “PS” explains 
this and other remarkable offers. Thomas M. St. John. 848 
Ninth Ave... New Yorl 

CIVIL SERVICE EMPLOYEES are paid well for easy 
work; examinations of all kinds expert advice, 
sample questions and Booklet 29 describing positions and 
telling easiest and quickest way to secure them. free 
gy now. Washington Civil Service School. Washing- 
ton. D. C. 


$200 to $600 MONTHLY easily made fitting eyeglasses. 
Short, easy mail course Diploma. Special reduced tuition 
fee. Big demand for opticians. fest and easiest 


soon 


money- 
making business Quick sales Tremendous profits. We 
assist you to start. Write today for free “Booklet 4,°° 


Tells how. National Optical College, St. Louis, Mo. 
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LEARN JEWELER’S ENGRAVING by correspondence. 
Tuition, $10, payable $3 with enrollment, balance $1 per 
week. First lessons on three days’ trial. Money returned 
if not satisfactory. Engravers earn $15 to $50 per week. 
The DeSelms Watch School, 23 Perry St., Attica, Ind. 

CIVIL SERVICE EXAMINATIONS will soon be held in 
every State. Full information, and questions recently 
used by the Civil Service Commission, free. Columbian 
Corre spondence ( College, Washington, D. C. 

NAUTICAL SCHOOL—Lake and Ocean Navigation, 
Marine Engineering. Make a specialty of preparing young 
men for original or raise in papers. Special yachting 
course. Chicago Nautical School, W. J. Wilson (late 
lieutenant U. S. Navy), principal, Masonic Temple, Chi- 
cago. Send for circular. 

LEARN the new and protitable | piano player business, 
Write for particulars. W. C. S., 548 Shepherd St., Wash- 
ington, D. 

BE A DRAUGHTSMAN; make $125 to $150 monthly. 
Mechanical and Structural Drawing taught by engineers. 
Graduates in demand. Low tuition, including free books, 
drawing instruments, ete. Write for catalogue. Columbia 
Correspondence School, Drexel Building, Philadelphia, Pa. 


TRADE SCHOOLS 


AUTOMUBILE SCHOOL—Learn the automobile business, 
repairing and driving. in which you can earn good wages 
and have healthful and pleasant work. We give a thor- 
ough and practical course in road work and repairing. For 
full particulars address Academy of Automobile Engineer- 
ing. 1420 Michigan Ave., Dept. **A,”’ Chicago, Ill, 


WANTED— 1,000 CH AU FFEURS and Repair Men. Our 
demand for professional automobile engineers exceeds the 
supply; calls for men of intelligence and mechanical bent, 
commanding $100 to $150 monthly, upon graduation. Resi- 
dent courses, $15 to $50. Home correspondence courses 
in construction and repair, completed by practical road 
and shop work at any of our branches or affiliated schools, 
highly successful. Look this up. Auto Schools of Amer- 
ica, 1642 Michigan Ave., Chicago. 


BUSINESS OPPORTUNITIES 


AN EASY WAY to start a business that will pay 
several thousand dollars annually, selling merchandise by 
mail. Improved plan. We furnish everything and show 
you how. $25 to $100 necessary. Milburn-Hicks, Chicago. 


DON’T SLAVE FOR OTHERS. Reap the benefits for 
yourself. Fortunes made operating automatic penny weigh- 
ing machines. Our scale speaks your weight. Write for 
Talking Scale circular. The United Vending Machine Co., 
629 Caxton Bldg., Cleveland, O. 


MY NEW STORE necessity is better than a telephone. 
Sells better than cash registers or scales ever sold. Sells 
for $50 to $1,000. Your ability alone limits your possi- 
bilities. Salesmen, Territory Managers and Local Agents 
wanted. Ref. First National Bank, Chicago, M. L. Pit 
nere, 183-189 Lake St.. Chieago. 


PARTNERSHIP offered, $3,000 to 
account too much business. 
large returns. 


5,000, active man, on 
One chance in life to obtain 
Address Charles Reiss, 15 Maiden Lane, 


New York 
AGENTS make $103.50 per month selling © wonderful self- 
sharpening scissors and ¢ utle ry. V. C. Giebner sold 22 


pairs in 3 hours, made $15; you can do it. We show how. 
Free outfit. Thomas Mfg. Co., 49 Home Bldg., Dayton, 
Ohio. 


LET US START YOU in a money-making business. 
Handsome returns from a small investment in vending ma- 
chines. Write for particulars regarding peanut, cigar, 
chewing gum and other vending machines. Automatic 
Vending Machine Co., 400-404 West Tenth St., Indianapolis, 
Ind. 


AGENTS 
Kitchen Set. 
Outfit free. 
Ohio. 


$25.00 to $50.00 a week on a $100.00 investment, oper- 
ating our Vending Machines. Smaller investment will start 
you. Can be looked after in your spare time. Write for 
plan. Caille. Detroit. Mich. Can 


STOP WORKING for others; we have no time for curi- 
osity seekers, but if you are an earnest person write 
for free instructions for starting a ‘“‘Business on the Side’ 
that should make you independent. We can equip you 
in an immensely profitable business of your own. Some- 
thing really ‘‘Alive.’’ Arthur E. Howard, Lincoln, Neb. 


3 7-piece 
Send for sworn statement of $12 daily profit. 
Thomas Mfg. Co., 305 Home Bldg., Dayton, 


A BOOK fully describing 37 ways of making money, 
with or without capital. Price, $1. Descriptive circular 
for stamp. Leon W. Hershberger, Johnstown, Pa. 


ADVERTISING SECTION 


SLOT MACHINES. To anyone contemplating ente 


ng 
the vending machine business we respectfully call their «1 
tention to our special offers on vending machines and mM 
plies. We are exclusive makers of Champion Vending 


Machines, the standard of excellence and durability. Sen 
for circulars. Boston Coin Machine Co., Boston, Mass. 


COMBINATION DOOR “KNOBS—Why bother with 
keys, when the combination does it all? Opened in five 

seconds, changed as often as you like; fits any dvor, 
Agen nts wanted. Central Service Co., Canton, Ohio. 

“$i, 500 A YEAR for life is sure and easy money made py 
growing “‘paper-shell’’ pecans on 5 acres of our Mississippi 
Gulf Coast lands, costing $200. Send for my “ninety 
cents per pound’? pecan circular. George H. Heafford, 
277 St., Chicago, Ill 


MAKE 300 to $7,500 yearly without capital. We 
teach you the real estate and — brokerage busin, 


door 


by mail; appoint you our special representative; furnish 
you readily salable real estate and investments; help you 


secure cusiomers and make you quickly prosperous. [ar- 
ticulars free. Interstate Sales Co., 201 Times Bldg., N. y. 
EARN $10 per day making sparkling ornaments for 
Christmas trees, and decorations for receptions. Full 
seen, 5c. L. Rumsey, Box 22, R. D. 5., Rockdale, 
ex 
PERMANENT BUSINESS for agents selling new light 
for reading and ae home and store. One-tifth 
cost gas, one-sixth oil lamp, one-tenth electricity. New 
ness, economy and usefulness make it great seller. Write 
for booklet. U. S. A. Light Co., Dept. 8, Springtie\d 
Mass. 
WE START YOU in a permanent business with us an 
furnish everything. Full course of instruction free. We 
aire manufacturers and have a new plan in the mail 
order line. Large profits. Small capital. You pay us 
in three months and make big profit. References given. 
Sworn statements. Pease Mfg. Co., 1006 Pease Bldg 
Buffalo, + 

$3,000 TO $10,000 YEARLY easily made in real estate 
business. No capital required. We teach the business 
by mail, appoint you special representative, assist you 
to success. Valuable book free. The Cross Co., 2154 
Reaper Block, Chicago. See our other advertisements in 
this mi igazine. 

“A FORTUNE FOUND. Part of it may be yours ~ for the 


asking. Full information by addressing Box 1713, Goldfield 
Nev. 


BE INDEPENDENT! Start a mail order business in your 
own home. We tell you how and furnish everything needed 
wholesale. An honorable and profitable business for man 
or woman. Particulars free. Many make $3,000 a year. 
Mfg. Co. South Norwalk, _Conn. 


“DOLLARS & SE NSE” FREE! Col. Hunter's “great 
hook free with A. Magazine one year at 50 cents 
Indispensable to business men who advertise. sest 
“Ad School’’ in existence. Sample magazine free. 

Advertisers’ Magazine, 747 Commerce Bldg., 
Cc ity, Mo. 

START MAIL-ORDER BUSINESS—Sell goods by mail; 
cash orders, big profits, conducted by anyone, anywhere: 
we supply everything. Our plan positively successful; 
satisfaction guaranteed. Write for free booklet and sam- 
ple catalogue. Central Supply Co., Kansas City, Mo, 


Kansas 


AGENTS WANTED 


AGENTS—Portraits, 35 cents: 
pictures, 1 cent; stereoscopes, 25 cents; views, 1 cent. 
30 days’ credit. Samples and catalog free. Consolidated 
Portrait Co., 172 W. Adams St., Chicago. 


RESPONSIBLE MEN WANTED to handle the most com 
plete and up-to-date line of gasoline lighting systems on 
the market. Exclusive territory to right parties. Acorn 
Brass Mfg. Co., Chicago. Oldest, Largest and Most Pro- 
gressive. 


BURGLAR PROOF—Greatest thing of the age; windows 
locked with 6-inch opening; put on in one minute; send 
for sample, 15c each. Agents wanted. Consodine, Dowd 
& Co., Room 401 Buhl Block, Detroit, Mich. 


WANTED—Agents, machinists, toolmakers, draftsmen, 
attention! New and revised edition Saunders’ ‘‘Hand Book 
of Practical Mechanics’’ now ready. Machinist says, ‘‘Can't 
get along without it.'’ Best in the land. Shop kinks, 
secrets from notebooks, rules, formulas, most complete 
reference tables, tough problems figured by simple arith- 
metic. Valuable information condensed in pocket size. 
Price, postpaid, $1.00, cloth; $1.25, leather with flap. 
Agents make big profits. Send for list of books. E. H. 
Saunders. 216 Purchase St., Boston. Mass. 


WANTED—Engineers, Firemen, Electricians, Mechanics, 
ete. New 25-page pamphlet containing questions asked by 
examining boards sent free upon request. Address Geo. A. 
Zeller Book Co., 4466 W. Belle Place, St. Louis, Mo., 
Established 1870. 


frames, 15 cents; sheet 
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POPULAR MECHANICS 


Ip THERE WERE NO TELEPHONES in your territory 
‘nd you bad the exclusive right of selling them there, 


2 position would not be as good as one I have to 
r vow, if you are the man or men. References 
National Bank, Chicago. M. L. Pitner, 183-189 Lake 


\TS make big money selling our new sign letters for 
store fronts and glass signs. Anyone can 
Write today for free sample and full par- 
Sign Letter Co., 77 N. Clark St., Chi- 


windows, 
m on. 
Metallic 


LLIONS SELL AT SIGHT. 300% to 500% profit. 
your own goods and be independent. “It’s easy. 
free. Fred Resag Co., 366 W. Randolph St., Chi- 


.TED—Capable agents to handle new, high grade, 
ite articles; lightning sellers in all bomes, offices, 
hops, $3 to $10 daily guaranteed. Promotion as 
Thomas Mfg. Co., 1301 Home Bldg., Dayton, Ohio. 


\TS—-Sell Patented Radiumite Self-Honing Strop. 
eing put out as an agency proposition. Strop cov- 

i6 patents. A $2.00 razor given free with every 
old. Strop retails for $1.00. Millions being sold 
ents coining money. Throw away old, 
ms for something new and salable. F. 
; sales one Saturday afternoon in two hours. 
thomas Mfg. Co., 904 Home Bldg., Dayton, Ohio. 


OPPORTUNITY for energetic solicitors 
Article absolutely new and 

Everybody buys if shown. 
field awaits hustlers 
2311 Wabash Ave., 


XCEPTIONAL 
grit and selling power. 

‘ teed. Tremendous seller. 

‘ $2 profit each sale. Virgin 

Write today. Sanitax Co., 


‘ were. 


\GENTS—$75 monthly. 
le ombined., Lightning seller. 
e Mfg. Co., Box 248, Dayton, O. 
WANTED--AGENTS, this is your opportunity. A water 
ttached to faucet, needed in every kitchen; sure 
r: 100 per cent profit; sample, 25c; particulars free. 
Mfg. & Supply Co., Dept. 31, La Jolla, Cal. ee 
bo Yo WANT A PERMANENT POSITION taking 
orders for glass paper? Plain glass windows made to look 
like real stained glass. Something new for agents. Col 
! italogue free. S. H. Parrish Co., 214 Clark St., 
Chicago, 
rHE LIGHTNING MULTIPLIER POST CARD will 
ve problems in multiplication quick as a flash, with 
accuracy. Indispensable to every person who uses 
figures. Cannot get out of order. Send for one, and you 
will wonder how you ever got along without it. Agents 
wanted. Sample, 10 cents in stamps. The Simplicity Co., 


Nine 
For- 


Combination Rolling Pin. 
Sample free. 


AGENTS, CANVASSERS, MAIL-ORDER HOUSES want 
ed to sell Feel-Pine Air Heels. Pneumatic inner heels of 
high grade rubber. Better than outside solid rubber heels, 
just as pneumatic tires are better than solid rubber tires. 
Prevent “‘rumning over’? of shoe heels and occupy very 
little space within the shoes, yet conform to shape of in 
dividual Send 25 cents for sample pair and terms 
You will build up a steady and prominent busi 
Consolidated Mfg. Co., 369 Asylum St., Hart 


heels. 


\GENTS WANTED everywhere, to sell our newly pat- 


ented pencil holders for telephones. Enormous quantities 
being sold Exclusive territory given. Liberal terms. 
Sample, 10 cents. The Wm. W. Bythiner Mfg. Co., 308 


hace St., 


hac Philadelphia, Pa. 
AGENTS WANTED—WABBLE CURE NUTS make old 


buggies run like new. Big commission. Special intro- 

’ ductory offer Hardware Company, Pontiac, Mich. 

' SALESMEN WANTED—Every county, to solicit orders 
for fruit and ornamental trees, plants, ete. Cash com- 
missions paid weekly. Experience unnecessary. No deliv- 

' ering or collecting. Steady employment. Outfit free. 

: Perry Nurseries, Rochester, N. Y. 

bi WANTED—In every town having water pressure, agents 
to handle our 614-inch, back-geared water motor. We 
have the best proposition ever offered in this line. Write 

4 ‘it cnee for particulars. Cherington Mfg. Co., Waukegan, 

il 

Les \GENTS—Election over; everybody getting busy. Here’s 
your opportunity. Don’t delay. Flatiron Shoes, Wilson's 
Dress Hooks, Keyless Door Locks, Fireless Cookers; fast 
‘ellers: big money in it. Investigate. Address Dexter 
354 Dearborn St., Chicago. 

WANTED—Male resident and traveling agents every- 
where, spare time only. Good returns. Address Hayward, 
Room S17, 222 Grand Ave., Milwaukee, Wis. 


GOOD LIVE AGENTS wanted to sell Cartridge Spark 
Coils Experience unnecessary; the coils sell themselves. 
See ad, page 122. 

n 


~ SPARE TIME WORK—Make money easily. Men or 


3 women No capital, outfit, canvassing, or soliciting re 

| quired Spare time only. Write immediately. Box 
P60S. Galt, Ontario 

G AGENT in each State; $35 weekly, if com 


petent 


Everett Co., Saco, Maine. 
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AGENTS make 
lold specialties; 
information. 
Allentown, Pa. 

AGENTS to handle strictly high 
cessity. Absolutely new. 


$25 to $40 weekly 
send for illustrated 
Peter’s Supply Co., 


house- 
free 
St., 


selling our 
catalogue and 
106 8S. Thirteenth 


grade household ne- 
Rapid seller. Particulars free. 


Burns St Company, Sta. R, Cincinnati, Ohio. 

AGENTS WANTED for the NOXALL, natural stone, 
quick flowing, germproof water filters. Instantly at 
tached, easily demonstrated, quickly sold, big profits 
American Filter Co., Milwaukee, Wis. 

AGENTS, LOOK! Women and Men. We have just 
added 4 new big sellers. Rockford, Ill., agent worked & 
days, then ordered 100 doz. Write for particulars and $2 
FREE offer. Fair Mfg. Co., Box 53, Racine, Wis. 

AGENTS—For a reliable, rapid-selling article; big 
profits; write, enclosing 4c for postage, for free samples 
and particulars. Marietta Stanley Co., 335 Fourth St., 
Grand Rapids, Mich. 


AGENTS—Send 10c for handsome sample German Silver 
Key Check (worth 25¢), with your name and address 
stamped thereon. Big commissions for taking orders. Blank 
checks and stamping outfits supplied. Hart Manufacturing 


Co., SO Guernsey St., Brooklyn, 

AGENTS—$25 weekly selling the latest burglar-proof 
lock attachment; fits any lock. Nickel-plated sample by 
mail, 25c; circulars free. Ritter Door Securer Co., P. 0. 
Box 323, Allentown, Pa. 


TO STOCKKEEPERS and Tool Room Men—A clean in- 
crease to your weekly income made during working hours 
and with consent of employer. Wagoner & Lathrop, (4 
Normandy Ave Rochester, N. Y 


AGENTS, either sex; a whirlwind seller, Adams’ Puri 
tena. A powerful Disinfectant, Deodorizer, Germicide and 
Insecticide for home, office and factory. Price, 0c. 
Adams Supply Co., Box 2343, Boston, Mass. 

MALE HELP WANTED 

SALESMAN—We want a good salesman in every city 
in the United States to handle Ideal Metallic Packing. 
Manufacturers’ agents and engineers preferred, ideal 
Metallic Packing Co., South Stillwater, Minn. 

MEN WANTED QUICKLY by big Chicago mail order 
house to cCistribute catalogues, advertise ete. $25 a 
week. $60 expense allowance first month No experi 
ence required Manager Dept. 78, 385 Wabash Ave., 


Chicago. 


WANTED—10,000 Railway Mail Clerks, City Carriers, 


Postoftice Clerks, appointed yearly Many clerks at 
Washington and Customs Clerks Salary $600 to $1,600 
Vacation. No ‘“‘lay-offs.’’ Many examinations coming 
Common education sufficient 2 free Frank 


scholarships 
lin Institute, Dept. TX, Rochester, N. 


WE EXPECT to have 
as automobile car drivers 
need apply; experience 
plications. The Western 
ean Nat. Bank Bldg., St. 


positions for a 
only sober 
unnecessary 


number of 
and reliable 
send stamp 
Transportation Company, 
Paul, Minn 


men 
ben 
for ap 

Ameri 


WANTED 


NAMES WANTED—We will 
who, in our opinion, sends us in 
up list of names and 
who are ruptured and 
eny one named does not 
Co., Box 401, Cumberland 

WANTED 
would be 
sell 
price 
ester, 

WANTED—‘‘Star”’ 
11x48 inch J 


WAN 


pay $5 to 
December the 
addresses of not over 
wear trusses No 
wear a_i truss 
Mills, Maine 


the one 


best 


person 
gotten 
five persons 
list counts if 
Name Supply 


Information regarding good patert, which 
money -maker. Only inventor, who wishes to 
outright or on royalty basis need answer. Give 


and brief description. L. Darbyshire, Box 19, Roch 

foot power, 
Freeman 


screw-cutting 
Bainbridge, Obto 


lathe, 


>D—Estimates 


upon the manufacture of a pat 


ented garden hoe Would also consider a rovalty proposi 
tion or cash offer for patent. An article of merit—in 
vestigate Address R. B No. 8S Washington Ave 
Racine, Wis 

BOYS WANTED to join Brotherhood of Rovs. and read 
wonthly magazine devoted to everything boys want. te 
know’. Mechanics, electricity, tricks, money-making. One 
year only 25 cents Dept. 8S, The International Youth 
Chicago, 

WANTED—Multiplying camera and 2x5 press. Fron 
Post, 108 N. Dodds Ave Ridgedale. Tenn 

WANTED—Small second-hand screw-cuttin 

and, Ilathe. 

Thos. N. Schneider, Chattanooga Tenn ” 
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POPULAR MECHANICS ADVERTISING SECTION 


FOR SALE I. C. S. VOLUMES: A1 condition, mechanical, for yer 

ticai boiler and engine. E. Hansbarger, Anthony, Kan. 
FOR SALE—Bound volumes of 1905 Shop Notes, price 65 FOR SALE or exchange for a small 110-volt dynamo in 
cents each. ‘These are handsomely bound in cloth. We good condition, one moving picture machine and stereop 


have only a limited number, so if you wish one send your gt 
St.. start in the moving picture business. F. A. Sustins, Ste 
vens Point, Wis. 

TWO-H.P. Fairbanks-Morse Gasoline | Engine; will ex- 
change for surveyor’s transit or engineer’s V level. M., 


FOR SALE—100 second — letter filing cases, 10 cents 
each. Popular Mechanics, 225 _W ashington St., Chicago. 


LADY'S Gold Filled Neck Chains with cross or pendant, C. Suttle, Junction L 
for $1. _E. H. Russell, 22 Fifield Ave., Providence, KR. 1. 
~ FOR, SALE—4-h.p. air-cooled motor, good as new, $30. MACHINERY FOR SALE 


L. W. Flagg, New Salem, Mass. 

FOR SALE—Ax5 Vive camera, $5; Coey bicycle railroad 
attachment, $6.50. Excellent condition. Andrew Axlak- 
son, Dell Rapids, Se. Dak 


FOR SALE—110-volt storage battery, 54 cells in glass 
jars. Cost $775, will sell for $175, with casting dies 
for making new plates. J. E. Scott, 246 Ferdinand 
Ave., Detroit, Mich. 


FoR 8 SALE—Right to manufacture compound for brazing 
cast-iron. Robert Gedge, New Castle, Ind. 


FOR SALE—Complete sets of casting for opposed motors 
or t-cylinder, vertical, water or air-cooled. Comet Motor 
Works, Madison and Canal Sts., Chicago, Il. 

FOR OLL ENGINES, ice machines, machine tools, pumps, 
boilers, etc., write me. I buy, sell and exchange new 
and used. Geo. J. Adams, 39 South St., New York. 

FOR SALE—Gasoline engines for automobile, marine and 
Stationary work; also castings and a few second-hand ey 
zines, cheap. Apply, with stamps, B. W. Richardson, R 

ill. 


ONE PHONOGRAPH, 46 records; will sell for “ss 2 36, Peoria, 
Arthur SLIGHTLY USED MACHINERY at bargain prices 
= ~ Screw Cutiing Lathes, Shapers, Planers, Milling Machines 
“FOR SALE—Several sets famous Slama tire protectors, Drill Presses, Gas and Gasoline Engines, Steam Pumps 
S4x4, slightly worn. Will sacrifice. A. V. Benson, Love- Electric Motors, Dynamos, Steam Engines and Boilers, Hot 
land, Colo. Water Heaters and Radiators, Pumps for all kinds of 
TETTER—ECZEMA. Pure white liquid made from veg Water Supply, Ice Machines, Electric Lighting Plants fo 
etables; cures permanently. Sample free. Park Chem Private Residences, Woodworking Machinery, Marine Eu 
ical Company, Houston, Texas. vines, Automobiles, and everything else in the ma 


chinery line, When ready to buy, write for description 
and price on the size machine you want. We can save 
you money. All kinds of machinery bought. The R. W. 


FOR SALE S4-h.p. Merkel motoreyele; good condition. 
D. Young, Petaluma, Cal. 


FOR SALE—Only machine sho p in Mississippi town of Herfurth Company, 39-41 Cortlandt St., New York. 
12,000. KR. C. Lynn, Yazoo ity, Miss. FINE LINE of rebuilt machinery. Write and get our 
FOR SALE—MECHANICS’ TOOLS. Salesman’s samples am. prices on the following: 2 14-inch shapers, 36 
of high grade tools; never used; fine condition: a bar inch band saw, 50-K.W. generator direct connected to 
gain for somebody. Sold singly or as a whole. Write for 11x14 auto entine, 10 inch by 4 feet Sebastin foot powe: i} 
list. L. F. Grammes & Sons, Allentown, Pa. lathe, 10 ineh by 4 foot belt-driven lathe, 9 inch by : 
WILL SELL CHEAP for cash, full 1. C. 8. Civil En-  %-foot belt-driven lathe, 18x42 Vilter Corliss engin 
gineering Course, including Volumen’s text books, Ww. i4x20 horizontal engine, 12x12 vertical engine, 3 fire box 
F. Regehr, 1041 Eddy St., Chicago, IL. pumps, pulleys, shafting, hangers, yy 
The Adams Machinery © Thirty-fifth St. and Ashland 
SEVERAL DYNAMOS and motors. Send for list. Also Aye.’ Chicago, 
electric auto, with new batteries. Cost $1,700. Will sell — —; . . 
for $200. Box 161, Troy, Ohio. A NUMBER of lathes, drill presses, milling machines, 
shapers, punch presses, screw machines, for sale cheap 
FOR SALE oe electrical course and drawing Let me know your wants in the iron or working ma 
outtit, $50. Address "Frank Junior, 4349 Morgan St., chine line or pumps, boilers, engines, ete. I can save 
St. Louis, Mo. vou money. R. A. Pinner, 122'Water St., New York, N. Y. 
FOR SALE—4 Syracuse motors, slightly used for shop FOR SALE CHEAP—1 &” Ericsson Hot Air Pump; 1 
demonstrations, at second-hand prices. Syracuse Gas En- 6” Ericsson Hot Air Pump; 1 5” Ericsson Hot Air Pump; 
gine Co., Syracuse, N.Y. 1 Iron Planer 4-foot bed. Geo, J. Adams, 39 South St., 
FOR SALE—Several second-hand Locomobile running New York, Y 
gears, including 4 heavy wire spoke wheels, differential REBUILT GAS AND GASOLINE ENGINES. We guar 


gear and sprocket, front and rear frame, side steering 
lever. Price of gear, complete, $20. R. Roth, 1423 North 
Ave., Bridgeport, Conn. 


antee our engines to be as good as ever, and for one 
year, the same as the maker guarantees his machine direct 
from the factory. ONLY, we sell you the same engine at 


FOR SALE My elevators at Ruthtan and Green Valley. from 30 per cent to 60 per cent less money. It is better 
Walter Parks, Airlie, oe to buy a reliable rebuilt engine than a cheap new one 
> ; ; Our engines are not ‘‘merely overhauled,’’ patched up, 

OR SALE terns for bieye “ngine. 4 
on id. Think repaired, but REBUILT. Colborne Mfg. Co., Gas Engine 
— : I 39 E. Indiana St., Chicago. 


SECOND-HAND jump spark coils, carbureters, vapor- 


JONES FOUNDRY & MACHINE CO., 140 W. 


8, etce., for sale. A few left, cheap. Terma: a- “ 
etc eft, cheap. Termaat & Mona North Ave., Chicago, are extensive manufacturers of Pul 
man Co., Oshkosh, Wis. ‘ 
— = leys, Shafting, Hangers, Boxes, Gears, Friction Clutches 
WORTH $50 to anyone repainting houses or furniture. ete.: in fact, anything in the iron or steel lines or en ‘ 
e Easy L. Paint Remover. Ingredients cheap. Formula, $1. gineers’ mill and foundry supplies. See our display ad o ’ 
No stamps, please. L. Rumsey, Box 22, R. D. 5, Rock- page — of this issue or send for our power tran 
dale, Texas. mission catalogue, pocket size (A17). : 
FOR SALE—New Colts acetylene gas generator; Conn — 
b fiat cornet; 1 set Encyclopedia of E ngineering. All MANUFACTURING MACHINERY ' 


bargains. H. K. Wilson, Edgartown, Mass. 
FOR SALE—S to 32-hp., one to four-cylinder, 2-cycle 


WE BUILD all kinds special machinery, models, ¢! 


ford x ” pani motors, $60 per cylinder, Butts, Ox- experimental work. Thoroughly equipped to turn out we! ‘ 
: on short notice at reasonable charge. Send drawings f: 

SHOTGUN, 12-gauge, double-barrel, hammer: cost $18: estimates on contracts. Prompt attention to inquiries F 
perfect condition, $9 cash. Homer Hill, Lake Mills, Iowa. Portchester Machine Works. Portcbester, N. Y. 

FOR SALE—Solar bicycle lamp, $2; Waterman $2.50 SHARPE MACHINE WORKS. Mechanical engineers 4 
pen, $1.50; $8 shotgun, $3; $15 bicycle, $5: $37 View Drafting, pattern and model making. Builders and r ’ 
camera, 5x7, $20. Fron Post, 108 N. Dodds Ave., Ridge- pairers of machinery. Brass, iron and aluminum cast 
dale, Tenn. _ ings. Omaha, Neb. 

FOR SALE—12 light, 110-volt dynamo, with power. 15 ~~ RIFE AUTOMATIC HYDRAULIC RAM. Pumps wat: 

School St.. Pontiac, Mich. by water power. No attention: no expense; 2 feet fal! 

FOR SALE—New horizontal Franklin gas engine, naif elevates water 50 feet, ete. Guaranteed. Catalogue fre: ; 
horse, copper P ee Address Hicks, 155 Albany Ave., Rife Ram Co., 2131 Trinity Building, New York City. 4 
Brooklyn, N. WANTED—Onutfit of all kinds for automobile and_ tir 

FOR SALE “3 inch by 10 feet engine lathe. W. J. work, beat, engine, blacksmith work, brass, aluminum " 
Ferrell, 437 Van St., Barberton, Obio. iron casting. Box 739, El Paso, Tex : 

WE WANT for mannfacturing. dies, stamping, spin 

SALE OR EXCHANGE ning, casting, plating: have special facilities for manu 
facturing patent articles, special machinery, tools. Dr 

metal work in all its branches. Let us develop your idea 

NEW BOiLER GRATES, shafting. couplings, pulleys. get our estimate: if made in metal we make it. Na : 
Sell or trade for marine gasoline engine. A. G. Ensign, ional Stamping & Elec. Works, 157-161 Jefferson St., 
Calliope, lowa. Chieago. See display ad on p. 121. 


Please Mention Popular Mechanics 


| 


22 POPULAR MECHANICS ADVERTISING SECTION 


20 

a 


POPULAR MECHANICS 


METALLIC PACKING 


WAIN ME TALLIC PACKING for Piston Rods and Valve 
S Steam—Air—Ammonia. Packed perfectly. Dur- 
‘effective. Swain Lubricator Company, 250 E. Lake 
hicago. 


PATENTS FOR SALE 


ADVERTISING SECTION 21 


FOR SALE—DBargain—640 acres in Lincoln County, 
Nebras ka, at $5 per acre. Finely located in one of the 
best counties in the state, growing rapidly and increasing 
in value. A good investment to hold for anyone who does 
not wish to develop it. Address W, 1026 Forest Ave., 
vanston, IIL 


‘100 ACRE FARM FOR SALE in town of Lowville, Co 


lumbia county, Wisconsin. Inquire of M. L. Drake, Poy- 
nette, Wis. 


NT on automatic mesical instrument t for sale, or 
for western land. Hiram McCrea, New Rich- 


ON PATENTS. Send for our 
Benjamin & Bassett, 


WASTE MONEY 
k on facts for inventors. 

St.. Washington. D. C. 

Ok SALE—Outright or royalty, Universal Test Indi- 
Simple, compact, mechanical. Inventor and sole 
Broad claims. Have some dies and tools made. 
ave forging dies and 1,000 forgings on hand. 


iress W. A. James, Box 205, Aurora, II. 
FOR SALE—Wind Screen, U. 8. Patent; best on market. 


ented 1908; sell cheap. Chas. E. Hall, Box 42, Rush- 
Ind. 
FOL SALE—Patent No. 871,996, measuring instrument. 
\ useful in almost every 


mechanical line. J. Hang- 
d, 655 Fifty-fourth St., Brooklyn, N. Y. 
WANTED—Patented Trace Holder manufactured on 
ilty fhe buggy trade has been looking for a simple 
effective trace bolder, and mine fills the bill. Write 
reular and terms, L. M. Campau, Callaway, Neb. 
patent on mortar 


-OR SALE or on royalty, valuable 
“ \ Tampa, Fla. 


J. Holland, R. F. D. No. 3, 
FORTUNE for manufacturers of mechanics’ tools or 
3 patents for sale that are sure money-makers, 
g new. Investigate this. Will sell at low price. 
Need money Patentee, 112 Oak St., Brooklyn, N. Y. 
FLOOR SURFACING MACHINE for 


specialties, 


Somethit 


scraping, polish- 


ing and grinding wood, mosaic and marble floors. E,. C, 
I’liske 12 Hubbard St., Ashtabula Harbor, Ohio, 
INVENTIONS 


EXPERT 
! nventions, 
general advice in 


AND SUCCESSFUL inventor will develop ideas 
build models, make drawings and give 
perfecting and marketing inventions. 


TEXAS LANDS 


OPPORTUNITY UNEQUALED 
acre Texas Gulf Coast orange or 


ELSEWHERE. A Ww 
truck farm will make 


you $5,000 a year up. In this famous Pocket of Richness 
dollars are made as easily as pennies in the north Per 
petual sea breeze makes warm winters and cool sum 
ers, Save $10 a month and put it into the best invest 
ment on carth, and just as safe as Government Bonds 
Railroad through center of our tract. Buy at Texas prices 
and sell at California prices. Others are making money 
Why not you? Book and particulars free Special propo 
sition. El Chapote Orange Lands Ass'n, 1463 First Nat. 


Bank Bldg Chicago, ill 


BUSINESS CARDS 


EVERY ENGINE orks better when packed with ‘‘Eu- 
reka Packing Your dealer will furnish it. 


RAZOR SHARPENING 


DISCARDED GILLETTE RAZOR BLADES made ‘good 
as new, some say better,”’ at two cents the blade. Send 
your address. We send you our mailing wrapper. Keen- 
edge Co., 230 Henrietta Building, Chicago. 


BLACKSMITHS 


GOOD BLACKSMITHS are scarce and but few learning 
the trade, And the smith comes first of all professions or 
trades The smith must make the tools first for all, from 
the surgeon to the safe blower, by using Toy’s Treatise 
on hew steels, explaining how to work them, with 75 new 
methods for working all difficult jobs. Ten reeeipts for 
making your own compounds for welding different 
of steel solid. Thermite welding fully 
two colored tool tempering charts. 


kinds 
explained also 
Chart A explains all 


. = . annealing and hardening. Chart B explains both scientifie 

long experience. Circular free. L. Casper, 635 No. Park and plain tempering to a standard ' All the ‘caave i 

A ‘ Chicago. £1.00 Valuable samples free, W. M. Toy, Sidney, Ohio. 
PATENTS CEMENT 

= ‘eee. Ik YOU WANT the best information on cement and 


i \TENTS—The following letter explains itself: 


le, Pa., October 1, 1908. Mr. Frederic Benjamin, 
iger Popular Mechanics’ Patent Ya au, 225 Wash 
ston St., Chicago, Il. Dear Sir—Copies of patents 


hand, and after examination of same find that, as you 
said, a patent on my beater would not pay. Do you 
know that your honesty in turning down a chance to make 
S30 is an act so rare in this money mad age that, were 
inventors of my mind, Mr. Benjamin would be the 


patent attorney. I do not believe there is another 
patent attorney that would even think of doing as you 
ve done. I thank you for your services. I intend 
«nding you sketches of a * * and a * °, 
fhanking you for your opinion on aa and past services, 


i am, yours truly, E, Witman, Jr. 


PATENT ATTORNEYS 
’vATENTS—H. W. TT. Jenner, patent attorney and me- 
chanical expert, 608 F Washington, D. C. Estab- 
lished 1883. 1 make an investigation and report if pat 
Send for full infor 


ent can be had, and the exact cost. 
mation. Trade-marks registered. 
PATENTS PROCURED—S$15 down (first Gov fee) and 
$5.00 per month after application is filed. Advice and 
klet free. Branch office in Washington. O. C. Bill 
Patent Lawyer, Cleveland, 0. 

INFORMATION FREE—Shepherd & Campbell, Patent 
(Attorneys, 214 A. McGill Bldg., Washington, D. C.: 246 
inal St., New York; Kimball Bid Boston; Connecti- 
cut Mutual Bidg., Hartford, Prompt and efficient service. 


REAL ESTATE 


conerete construction, subscribe for 
cement and concrete monthly. 
Concrete, 135 Newberry Bldg.. 


Concrete, leading 
Sample copy, 10 cents, 
Detroit, Mich. 


ENVELOPES 


PRINTED ENVELOPES for every commercial use. For 


merchandise, catalogs, samples of seeds, grain, ores, ete., 
at wholesale rate, direct from mill, Send samples of 
goods used tate quantities needed Thompson Envelope 
Company, 107 Dearborn St., Chicago. 


LAUNCH 4 AND STEAMBOAT MACHINERY 


SAFE AND SURI . therefore NOT gasoline. Economical and 
long-lived, therefore STEAM. Nothing complicated or uncertain, 
Built to order to meet conditions, Catalogue free. Marine Iron 
Works, N. Halsted Station,Chicago 


LUBRICANTS 


LUBRICANTS graphite and mica 
loose pulleys and shaftir no drip; no dirt; 


asbestos, 
Swain Lubricator Co., 250 E. Lake St., 


candles for 
economical, 
Chicago. 


TELEGRAPHY 
TELEGRAPHY taught quickly. R. R. wire in school. 
Living expenses earned Graduates assisted Correspond 
ence course if desired Catalogue free Dodge's Institute 
of Telegraphy. 40th St., Valparais Ind. Established 1874 


AERIAL 


CHOICE RESIDENCE LOTS in prosperous Denver will 
louble and quadruple in reasonably short time. I have 
ip bargains from $60 up to $400 each. State amount 
u wish to invest and I will mail map and full particu 
irs, iT A. Hastings, Mack Block, Denver. Colo. 

FOR SALE—Pittsburgh, Pa.. lots and residences. Good 
Investments Address James H. Logan, 237 Fourth Ave., 
Pittsburgh. Pa. 

CHOICE WENATCHEE and 
roperty; farms; exchanges: 
ences. IE. Earle Littlefield, 


Yakima fruit lands: city 
money loaned; bank refer- 
Seattle, Wash. 


involving principles of the 
12.000 feet high By mail, 
Sales Co., Box 35, Lewiston, Maine. 


CONSULTING ENGINEERS 


OWN a miniature aeroplane, 
Wright machine Will fly 
Serial 


MACHINE DESIGN a= specialty—Inventions and 1 iden as 
developed to their correct mechanical or patentable form 
Unsuecessful patents redesigned and made mechanically 
perfect Examinations reports, drawings and advice 


Address Kngineering Dept 
Ithaca, N. Y. 


Industrial News sureau, 


Please Mention Popular Mechanics 


——— 
— 


POPULAR MECHANICS 


FLOOR AND HAND SCRAPERS 


PERSONS using Hand, Cabinet or Floor Srapers, or 
Scraper Knives, will find it to their advantage by send- 
ing address to Fox Manufacturing Co., Milwaukee. 

MUSIC 

SHEET MUSIC, 1l0ce—Rosary, Palms, Anchored, Calvary, 
Lost Chord, ‘Toreador, Two Grenadiers, Merry Widow 
Waltz, America, Killarney, Goodbye, and 1,400 other regu- 
lar 50ec numbers, l0c each, postpaid. Name your favorite 
songs. We mail them at distributors’ lowest prices. Cata- 
logue free. National Music Emporium, Mechanics’ Dept., 
Albany, N. Y. 

MISCELLANEOUS 

SPECIAL MACHINERY 


DESIG NED—Your ideas devel- 
drawings made. Box 1264, Paterson, N. J. 

OFFER FEW SMITH PREMIER TYPEWRITERS. 
dition and appearance perfect, $23 each. 
Executor, Box 105, Waterford, N. Y. 

ANYBODY CAN MAKE GOOD 
zine etching process; price, $1; 
for stamp. T. M. Day, Box M, 


BROTHER—Accidentally 
cure both tobacco habit 
Stokes, 


ticulars. F. 


oped, 
Con- 
Trial allowed. 


CUTS with my simple 
specimens and particulars 
Windfall, Ind. 
have discovered root 
and indigestion. 
Mohawk, Fla. 


that will 
Gladly send par- 


FOR SALE—A story reprinted from Popular Mechanics 
entitled *“The Troubles of the Trouble Hunter,’’ by C. H. 
Carter. Consists of amusing solutions of serious difficul- 
ties—why pumps, air compressors and gas engines some- 


times don't operate. Five cents a copy, 
Mechanics, 225 


225 Washington St., Chicago, 

AM MAKING §8.00 to $20.00 “weekly at home, 
Honest, dignified business proposition, easily handled by 
anyone, No mail-order scheme. Particulars, 50c; worth 
$25.00 to any live person. Have nothing to sell you. Box 
198, Waterford, N. Y. 

WILL TRADE A VALI 
consisting of (32%) thirty-two 
including coal right, which said 
an house and outbuildings for 
athes, milling machine, drill 
Chas. Burgess, Jr... Wenona, Ill 


postpaid. 
Ill. 


Popular 


evenings. 


ABLE FARM near Danville, 
and three-quarters 
land is underlaid; with 
machinery, consisting of 
presses, shaper. Address 


acres, 


“SEND A DIME for “How Jones Cured His Catarrh.” 
Taylor Window Bed Co., Box 690, Bridgeport, Conn. : - 

SAVE MAGAZINE MONEY. Large catalog free. Send 
list of your wants. B. R. Hopkins, Box X, Rockland, 

$6.00 PER 100 PAID FOR MAILING or distributing ‘cir 
culars. Steady work. Particulars, 4 cents. R. F. Kinyon 
Co., Newton, Iowa. _ 

FOR SALE OR EXCHANGE —Harper’s Eney< opedia dia of 


American History, large microtome, Abbe Condenser, 1-12 
homogeneous oil-immersion adjustable objective. chess book 
printed in 1554, Singer hand sewing machine, graphophone. 


WANTED— Encyclopedia Americana, Ridpath’s History, 
I. Cc. S. or A. S. C. electrical engineering course, model 
steam turbine, large standard microscope. Address The 
Art and Science Exchange, Lock Box 206, N. 8., Pitts- 
burgh, Pa. 

THE BEST Blue Ribbon Metal Polish on the market. 
In liquid form. For auto lamps and all brass, nickel, cop- 
per and silver. Will not scratch; will stand rain and 
retain its brightness; requires less labor: easy to use. 
Try it and you will use no other polish. Write for circu- 


lars and prices. Claude R. 
“JUBILEE EDITION” of Page 
in celebration of the Quarter-Centennial of Page Fence. 
Tells why over 800,000 farmers buy Page Fence, made of 
High-Carbon, Open-Hearth, Spring Steel Wire. Shows why 
it is the most economical fence on the market. Send today 
for Free ‘Jubilee Catalogue."” Page Woven Wire Fence 
Co., Box 124Z, Adrian, Mich. 
THIS BEATS NEW JERSEY. 
panies lower than other states. 
Lawrence, Former Assistant 
South Dakota. Suite 74. 
“OUR LITTLE HANDY 
last; containing valuable 
ceipts; and new, useful 
Address Handy Tool Co., 
ANY PATENTED 
W. Sales Company, 


Bradford. 
Catalogue free. 


Thompson, 


Issued 


Charters for stock 
Information free. 
Secretary of State, 


com- 
Philip 
Huron, 


BOOK" for 
information and 
handy tools for 
Bellevue, Ohio. 
ARTICLE can be had from 
Broadway and 34th St., 


10c, while they 
workshop re- 


any mechanic. 


the D. & 
New York, at 


regular prices or less. Don’t waste time searching for 
what you want; we will supply it immediately. es 

SEND ME YOUR TROUBLES. Upon receipt of $2 I 
will mail you a specially typewritten letter explaining 
“in Popular Mechanics style,’’ or sketched so you may 
understand it, anything you may wish to know about 
Mechanics, Engineering or Electricity. Managers, Super- 


intendents and Business Men will find it profitable to con- 


sult me. Thirty years’ experience and still ‘‘up-to-date.’’ 
Reference, editor Pops. Address Geo. W. Richardson, 
E. FE., 2181 W. 24th Place, Chicago, IL. 


ADVERTISING SECTION 


HOW TO MAKE a chemical rectifier, 25 cents. 
Electric & Mfg. Co., Barker, N. Y. es 

CIRCUMFERE NCE and diameter table, %& to 80 inches 
mailed for 10c. Bell Odometer Works, _Oakmont, Pa 

NEW manufacturing industry employ ing 45 men steadily 
seeks location in country town near natural gas belt. Vaj 
uable information regarding denatured § alcohol free 
‘Teddy’ s Laboratory, Wheeling, W. Va. 


SIGN LETTERS for store and oftice windows. 
durable, inexpensive, easily applied. Catalogue 
Johnston Mfg. Co., Quiney, Ill. 


AUTOMATIC SAFETY ELEVATOR—Gate 
nished for elevators; make your own woodwork 
same from blueprints we send. Write for 
ind, of elevator. Elder Manufacturing Co., 
ne 


KEYLESS DOOR 
without tools; 
by mail, 
Ind. 

“THE 
phrases, 
ters, 
cents. 
adelphia. 


ARE Ww ‘LE ARNING 
complete details of twelve of the 
heavier-than-air flying machines, 
ventors and some of their 


T aylor 


Attractive, 
free P 


irons 
and « 
prices, giving 
Indiana) 


fur 


ect 


rlis 


can be placed on 
seller out. Nickel- d 
Hoosier Novelty Co. 


LOCKS 
biggest 
cents. 


door 
Salup 
Indianapolis 


AD WRITER'S 
headlines, suggestions, interesting 
each illustrated with appropriate 
Cuts supplied. F. S. Ailes, 


ASSISTANT’’—Book of 
opening 
cut, mailed, 25 
737 Drexel Bldg., Phil 


TO FLY ?—Keyed blueprints 
world’s most succe 
something of thei: 
trial flights. These descripti 
fully explain the principles upon which these machines 
fiy. The most thorough, comprehensive and woe 
work ever compiled on this subject. Price, $5. If skep 
tical, send $1 for keyed blueprints, details and deseripti on 
of the Wright Aeroplane and facts concerning their 
periments since 1900. Normand Land. Jonesboro, Ga. 

WING PIANOS 
tablished 40 years. 
resonance. Sold 
freight paid; first, last all 
our faith in our work. If you want a good piano, 
save $75 to $200. Very easy terms. Slightly sed 
Steinway, 3 Chickerings, ete., 
Taken in exchange for improved Wing pianos—thoroug 
refinished. Send for bargain list. You should have 
way—''Book of Complete Information About Pianos.” 
pages. New York World says: “A book of 
interest everyone should have."’ Free for the asking fror 
the old house of Wing & Son, 358-397 W. Thirteenth st 
New _York. 


WIRELESS TELEGRAPH 


ind 
sful 
in 


best toned 
Recent 
direct. No 


and most successful. 
improvements give 
agents. Sent on 
the time by us—to 


Es 
greatest 
trial 


and slow 


EXPERIME NTERS—Doublk 


educations 


Slide Tuning Coils, $3; Adjustable Receiving Condensers 
$1.50; High Resistance Potentiometer, $3.25; 1,500~ 
Ilead Receiver, complete with cord and headband, $5 
W. C. Getz, 645 N. Fulton Ave., Baltimore, Md. 
ELECTRIC GOODS—Geissler Tubes, 6 inch, with liqu 
Se. Geissler Tubes, 6 inch without liquid, 55e. Med 
Induction Coil, $1.18. Electric Top, pretty color effe: 
$1.08. Vest pocket Flash Lights with battery, 57¢. Tes 
Shocking Machines, you need no battery with these, $1.22 
Hiylo Lights, 1-16 C. P., 110-118 volts, 638e. Elec 
Door Bell Outfits, complete, $1.18. Best friction Tay 
Ib., Edison Fuse Plugs, any ampere, 9c. Snap 
Switches, 5 ampere, 250 volt, 32c. Hubbel Separable A 
tachment Plugs, Edison base, 2c Climax Blow To 
with adjustable flame, Annunciator Wire, No 
per lb. 48c. Miniature Lamps, 3% volts, I4e. Miniat 
Lamps, 14 volts, S0c. Colored red or green, Se ex! 
Miniature Receptacles, Sc. Eureka Telegraph Instrum: 
ohm, $1.87. Iron Box Bell, Electrie Current 
Menchester Motor, Rheostat and Switeh, 
Electric Lytice Detector, 2.18. Automatic Thermos 
for fire alarm system, 73c. Electric Meter, 57e. Ab 
articles prepaid United States and Canada. No sta 
taken for these goods. Send stamp for catalogue. Ix 
teman Electric Co., 118 Twenty-third St.. Toledo, Ohi 
MACHINISTS WANTED—one in every shop to sell 
Machinists’ Compound Jacks. Write for circulars. R. 
Clyne, Bridgeport, Conn. 


ELECTRICAL and Mechanical Students—Build your ©: 


experimental apparatus. We furnish insernetion and b! 
prints of great value, Write for particulars. 
Niles. 71 Clinton Ave., Albany, N. Y. 

THE ALWAYS READY Safety Razor—Complete « 
fit in handsome case, postpaid, $1. Monarch Supply ¢ 
96 E. Forty-seventh St.. Chicago, 


THE SHARPQUICK Holder and Strop used on Gille! 
safety razor blades produces and maintains a better-t! 
new comfort and trebles their life. Complete, with Sha 
quick Dressing. 60 cents. Safety Supply Co., Troy, N 


“ICY-HOT” bottles preserve drinks cold or hot, whi 
ever way they are put into bottle. Pints, $3.75: quart 
5.75. Agents wanted. Big commissions. Icy- Hot 
Cincinnati, O. 
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POPULAR MECHANICS ADVERTISING SECTION 23 


*“*INVINCIBLE because he has at his 
‘finger tips’’ the expert advice of a corps of 
practical, Civil Engineers. 

Not a subject in the whole field of Civil Engi- 
neering and its allied branches that this wonderful 
and valuable reference work does not cover fully. 

You can become invincible’? if you will. 
You can get just the knowledge you require to 
raise you to that high and mighty pinnacle of 
fame—by using your practical knowledge and 
work in connection with the advice and instruc- 
tion contained in the Eighth Volume. 


CYCLOPEDIA of CIVIL. ENGINEERING 


Just off the press—a great reference work and Home Study instructor of nearly 4,000, 7x10 in. pages: 3,000 illustrations, dia- 
grams, plates, formulas, etc., supplemented with a series of practical test questions and carefully indexed for ready reference 
handsomely bound in half red morocco. This Cyclopedia is the only complete, comprehensive and authoritative work published, 
covering the entire field of Civil Engineering and all branches connected with it. It thoroughly covers every detail from plane 
surveying, plotting and topography to the theory, design and construction of bridges. It also treats in detail such subjects as map- 
making, railroad engineering, road building, masonry, stec! and reinforced concrete construction, structural engineering, river and 
harbor improvement, water supply, irrigation, water power development, sanitary engineering, including sewerage, plumbing, 
house drainage and sanitation al! of which are of great importance to the practicing engineer. 

The Student wil! find this work an invaluable aid in his studies as it gives detailed descriptions of the latest applications 
of new and advanced ideas. The Civil Engineer wil! find it a reference work of exceptional value as it tells him the easiest, 
best and latest methods of handling difficult problems that arise daily in his work. Take the first step towards becoming 
“invincible ’’—simply fill in and mail the coupon today for our 


| FREE FIVE DAY OFFER 


On receipt of the Coupon, we will send you, express prepaid, for five days’ Free examination a set of wonderful books. 
Examine them carefully—show them to your friends. If you wish to keep the books pay $2.00 within five days and $2.00 a month 
until you have paid the special $24.00 price; otherwise notify us to send for them at our expense. Regular price $48.90, 


Order promptly and we will include Free, for one year as a monthly supplement. the 


TECHNICAL WORLD MAGAZINE 


\ popular magazine with a technical turn containing the latest discussion on timely topics in Science, Inven- Poy 
tion, Discovery and Industry, also the best Fiction, Biography, Travel and Humor, in fact the best of every- Mech 
thing. Illustrated with scores of interesting photographs. 12-08 

A. S. of © 


rh are send 
set Cyclope. 
dia of Civil En 
gineering for 5 
days’ free examina- 
Paw tion, Also T. W, for 
1 year, I will send $2.00 
< within 56 days and $2.00 a 
month, until I have paid 
$24.00; otherwise I will notify 
you and hold the books subject 
to your order, Title not to pass 
until fully paid, 


NAMF 
ADDRESS 
OCCUPATION... 
EMPLOYER......... 


BRIEF SYNOPSIS OF CONTENTS: 

Plane Surveying— Mechanical Drawing—Plotting and Topography—Railroad Enyi- 
neering—Statics—Strength of Materials—Roof Trusses and Mill Building Construc- 
tion—Cost Analysis in Relation to Engineering— Masonry and Reinforced Concrete 
—Steel Construction—Practical Problems in Construction—Bridge Engineering 
Highway Construction—Hydraulics—Water Supply—lIrrigation Engineering 
—Water Power Development — Sewers and Drains—House Drainage and 
Sanitation—River and Harbor Improvements. 


American School of Correspondence 


CHICAGO, U. S. A. 


Please Mention Popular Mechanics 
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24 FOPULAR MECHANICS ADVERTISING SECTION 


Drawing $125 to $250 Monthly 


REQUIRE MORE THAN 
SCHOOL ROOM KNOWLEDGE 


As CHIEF DRAFTSMAN of 
Engineering Firm I know exactly 
the Quality and Quantity of know- 


ledge, practical training and experi- 


ence you must have and will prepare 


a few more ambitious workers in few 


months’ Home Instruction and Draft- 
ing Room Work, for above paying 


position. 


Personal individual instruction un- 


til competent. 


FREE 


FREE 


This $13.85 This $13.85 
DRAWING DRAWING 
OUTFIT OUTFIT 
and and 


Free Position Free Position 


DON’T waste TIME and MONEY trying to learn from books or 


printed lessons. You can only learn on practical work which I furnish you. 


Address CHIEF DRAFTSMAN, Div. 19, Eng’s Equip’t Co. (Inc.) Chicago 


Please Mention Popular Mechanics 
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POPULAR MECHANICS ADVERTISING SECTION 10 


Buy it in the “Knock Down” 
and Save Two-thirds to Three-fourths 


Besides the big saving in price in putting together your 
own furniture and building your own boat, there is the 
pleasing satisfaction of knowing that what you make is the 
work of your own hands. Nothing can take the place of 
something you have made yourself. This element gives a 
charm to Brooks’ furniture and Brooks’ boats that none others 
have, and it is made even more a source of satisfaction 
because you actually do save two-thirds to three-fourths. 


MY GUARANTEE 


goods warrant it. 
Cc. C. BROOKS. 


1 


Whether you buy boats or 
furniture of me, I absolutely 
guarantee that you will be 
satisfied, I will instantly re 
fund your money it you are 
not. I stand back of every 
statement made in this ad- 
vertisement. I have made 
them as strong and convinc- 
ing as I know how. The 


BOAT PATTERNS $1.50 AND UP 


Anyone can build a boat by using my exact size printed paper patterns 
and illustrated instruction sheets, telling how to do every little detail. 
You cannot fail to build as good a boat as the professional boat builder. 
My boat catalogue shows all kinds of boats and tells how anyone can 
build a boat from my patterns. 


FURNITURE 


The finished parts of a com- 
plete piece of furniture, includ- 
ing fastenings, Mission stains, 
etc.,are shipped to you in a com- 
pact crate. You need only to 
put the parts to- 
gether, put on the 
stain, etc.,according 
to simple instruc- 
tions—an hour’s 
work and it is done. 

Every piece is 
selected oak. You As she received 
save— (1) in the « 
factory cost, (2) in the factory 
profit. (3) all the dealer’s pro- 
fit. (4) two-thirds of the 
freight. (5) cost of finishing. 
(6) cost of expensive packing. 

My System is revolutioniz- 
ing the furniture business just 
as my knock-down system has 
revolutionized the boat build- 
ing business. 

free catal is a revelation 
in in artistic — 
showing 40 2 
to $25, suitable for the home, 
office, lodge or club. Send 
for it today. 


3712 Shi 


Write me personally for my furniture or boat catalogue. Sent free. Cc.C. BROOKS, President. 
BROOKS MANUFACTURING COMPANY 


Write for it today. 
KNOCE DOWN BOAT FRAMES 


_ Owing to my immense factory facilities, I can, 
in many cases, supply knock-down frames, all 
ready to put together, at a lower price than you 
would pay for suitable raw material. All 


— parts of my knock- 
Ui” down frames are ac- 
‘Set-up Prame curately shaped and 
machined, ready to put together. I also send free, 
with each frame, the patterns and complete illus- 
trated instructions needed to finish the boat. I 
can save you (1) boat-builder’s profit, (2) labor 
expense, (3) big selling expense, (4) seven-eighths 
freight. You can figure this out yourself. 


23 TWO SPECIAL OFFERS 
Length 15% ft. Beam 4 ft. K- 
».frame and pa.terns $12.00. 
tterns and Type E motor 62.00. Complete 
P. motor ready to rzz as illustrated $125.00. 


K. D. fram 
boat with 3 


Both the above $108. Complete boat with 
ready to run as illustrated $230. 


SPECIAL ENGINE OFFER 


The “Brooks Special” has copper 
water jacket, complete marine and elec- 
trical equipment, ready to install—3 H. 
P. Weighs 53 lbs. 

Send for my engine catalogne—it’s 
free. Save money by getting eur spe- 
cial low combination prices on all sizes 
h. p. Type E of engines and frames when purchased 
3 Motor?” ~ together. 


(Originators of the Knock Down System of Home Furnishing) 
(Originators of the Pattern System of Boat Building) 


Please Mention Popular Mechanics 
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we Length 22 ft. Beam 56in. K. D. frame and patterns $24.00, 
mm Brooks 6 H. P. Type D motor, complete equipment $95.00. 
' 


LUZ PUPULAK MECHANICS ADVERTISING SECTION 


The old, old story of the recognition of training—of the man who was promoted— 
of the man who jumped over the other fellows’ heads, without having to wait 
years for a chance, which, without training, might never have materialized. 

You can’t dodge the truth that to advance you must be able to do some one thing 
better than the other fellow—that your work must show originality—that you must be 
prepared to ‘step up’? when Opportunity comes along. The International Correspondence 
Schools of Scranton will place at your disposal the very means by which all this may be ac- 
complished. It costs you nothing to find out how it can be done. Simply mark the attached 
coupon opposite your chosen occupation and mail the coupon today. 

To acquire an I. C. S. training does not mean that you must leave home, stop work, 
or buy a single book. The I. C. S. goes to you—trains you in your own home—in your 
spare time—and in the shortest time. Everything made so clear that the only requisite 
is the ability to read and write. Marking the coupon costs only the postage and places you 


| Some Other 


My I. C. S. Course of Instruction is largely responsible 
for my advancement from working as a common Jaborer 
and teamster to the position as Deputy City Engineer for 
the city of Eureka. My income has also been very largely 


I took ont my I. C. S. Course when I was working in a 
small country town. I am now Draftsman with the Postal 
Telegraph Cable Company, of New York City, and have 
increased my earnings 500 per cent. I recommend the 


1. «. S. to all ambitious young men. increased. I recommend the I. C. S. to all who wish to 
H. S. Griffen, advance in their calling. 
1%) A. Decatur St., R. Thomas, 
Brooklyn, N. Y. Eureka, Cal. 
My I. C. S. Course enabled me to advance my position I have the highest opinion of I. C. S. instruction. I! 


from that of lineman and troubleman to Superintendent 


enrclled for my Course when I was working on a farm. 
of Construction for the Frederick Telegraph and 


Tele- I am now Foreman of the Electrical Department for the 
phone Company and to double my earnings. I recommend Ozove Generator Company and my earniygs are three times 
your schools to any ambitious man. what they were when I enrolled. 
: Elmer Brengle, Cc. H. H. Hardacker, 
81 E. Fifth St., 4534 Blaisdell Ave., 
Frederick, Md. Minneapolis, “Minn. 


My course in the I. C. S. has been a great help in en- When I enrolled in the I. C. 8. 


sbling me to advance my position from a laborer to that 
of Assistant City Engineer for Battle Creek and to double 
my earnings. I believe your system of instruction to be 
excellent in every respect. 
Edward Hoyt, 
City Hall, 
Battle Creek, Mich. 
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I was employed a 
electrician at a salary of $600 a year. At present I a! 
employed as Superintendent of the Canadian Electric Lig! 
Company with a salary of $1,500 year. I feel that 
owe the greater part of this suecess to your schools, 
John Dorats, 
22 Wolfe St., 
Levis, Quebec, Can. 
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Was Promoted 


Read the unsolicited testimonials printed below. Then you'll understand what an 
I. C. S. training really means. Remember that these are but a few picked at random 
from thousands of others equally and even more interesting. Bear in mind that hundreds of 
I. C. S. men who have risen in the world could only read and write when they enrolled. 
That some lived thousands of miles away. That men with long hours and short pocketbooks 
have qualified for advancement without interference with their daily work —and without 
financial embarrassment. Some were young. Many were old. The I. C. S. has no age 
limit. There is a way for YOU. Mark the coupon. 

On an average, 300 students every month VOLUNTARILY report salaries raised, positions 
bettered and drudgery left behind as the direct result of 1.C.5S. training. During September 
the number was 228. What better proof could you wish of the ability of the 1. C.S. to raise 
your salary—to put you in the lead—to make you the big man when a big man is wanted. 
If you really want promotion and a better salary, mark the coupon. Do it NOW. 


Promotions 


I cannot recommend the I. C. S. too highly. My 
Course with your schools has supplied me with a_ thor- 
ough technical education impossible to obtain at the bench, 
und has enabled me to advance my position from carpenter 
work and to open an Architectural Office of my own. My 
earnings of course have been very materially increased. 

Cc. H. Chandler, 
611 W. 8th St., 
Topeka, Kan. 


When I began my Course with the I. C. S. I was em- 
ployed by the Whiting Foundry Equipment Company as a 
helper. At present I hold a position as Assistant Super 
intendent of Construction for the Union Electric Company, 
vl my earnings have increased 200 per cent The treat- 


ment that I. C. S. Students receive at the hands of their 


instructors cannot possibly be excelled. 
Rollin H. Nicholson, 
3534 Nebraska Ave., 
St. Louis, Mo. 


SALARY-RAISING COUPON 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 872, Scranton, Pa. 


Please explain, without further obligation on my part, 
how I can qualify for employment or advancement in the 
position before which I have marked X 


Mechan. Draughtsman 
Telephone Engineer 
Elec. Lighting Supt. 
Mech. Engineer 
Piumber & S:eam Fitte: 
Stationary Engineer 
Civil Engineer 

Building Contractor 
Architec’! Draughtsman] | 
Architect 
Structural Engineer 
Banking 

FEneineer 


Stenographer 
Advertisem’t Writer 
Show Card Writer 
Window Trimmer 
Commercial Law 
Illustrator 

Civil Service 
Chemist 

Tex'ile Mill Supt. 
Electrician 

Fler Foeineer 


| 
| 
Bookkeeper 
| 
| 
| 


| Name .. 


| Street and No 


| City 
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FRE A Book of Valuable Ideas 


for Beautifying the Home 


E will send you free of charge 
our book ‘*The Proper Treat- 
ment for Floors, Woodwork 

and Furniture,’’ two sample bottles of 

Johnson’s Wood Dye and a sample of 

Johnson’s Prepared Wax. 

This text book of 50 pages is very at- 

tractive—80 illustrations—44 of them in 

color. 
The results of our expensive experiments | 


are given therein. 
There is absolutely no similarity between 


Johnson’s Wood Dyes 


and the ordinary ‘‘stain.’’ Water “‘stains” and coloring of 
spirit ‘‘stains’”’ raise the grain of the wood. Oil al! woods in the fol. 
‘‘stains’’ do not sink below the surface of the ,/ox'™éshsde* 
wood or bring out the beauty of the grain. Var- © i: 0iil%a 


. . 130, Weathered Oa 
nish “stains” are not stains at all. They are om 
merely surface coatings which produce a cheap, 


shiny, painty finish. Johnson’s Wood Dye is 


121, Moss Green 


dye. It penetrates the wood; does not raise the fer! 


172, Flemish Oak 
grain; retains the high lights and brings out the = © is\; Sivcigu" 
beauty of the wood. 


Johnson’s Prepared Wax 


will not scratch or mar. It should be applied with a cloth; dries instantly ‘ ' 
—rubbing with a dry cloth gives a velvety protecting finish of great beauty a 
It can be used successfully over all finishes. ~ 

We want you to try Johnson’s Wood Dye and Prepared Wax at of Coupon 


our expense. Fill out the attached coupon, being careful to specify Ps s.c. me oa 
the shades of dye wanted. We will mail you promptly the booklet ¥ & Son 
and samples. Do not pass this page until you have mailed .¢@ »,,,, Racine.wit 
this coupon. ee 


¢ work and Furniture’ —2 sample 


¢ cans of Johnson's Wood Dyes, Nos. 

eudetwe and ....... and one sample can of 

S. C. J oO h n Ss oO n oO n Johnson's Prepared Wax. My dealer's name 


“The Wood Finishing Authorities”’ a? Kaden 
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to frozen tanks and pipes. 


Water 
Zero Weather 


HERE is no longer any necessity for inconvenience and repairs due 
No matter how cold it may be, you can 


have a constant supply of fresh running water delivered at a usable 


temperature to all fixtures. 
be yours, if you install the 


Kewanee System 


With the Kewanee System, there is no 
elevated tank exposed to all extremes in 
weather conditions. No freeze-ups in win- 
ter and no warm stagnant water in sum- 
mer. Instead, a Kewanee Pneumatic 
Tank is located in the cellar, or buried in 
the ground. It cannot leak, freeze, over- 
flow or collapse. 


Pump the water from your well, cistern 
or other source, into this tank; and it will 
be delivered to the fixtures and hydrants 
under air pressure. Water will always be 
on tap at the plumbing fixtures. Horses 
and stock can be watered in the barn. 
First-class fire protection assured for your 
buildings. 


This satisfactory water supply service will 


of Water Supply 


Over 9000 Kewanee Systems in operation, 
supplying water for country and suburban 
homes, farms, schools, public and private 
institutions, etc. Every Kewanee System 
a success and every user a friend. 


The Kewanee System is the original 
water supply system, involving the use of 
air pressure instead of gravity pressure. 
There are imitations now—avoid them. 
Get the genuine and you will take no 
chances—we guarantee that. Look for 
our trade-mark and name plates on 
tank and pumping machinery. 

No charge for expert engineering ser- 
vice. Let us help you solve your water 
supply problem. rite for our 64-page 
illustrated catalog No. 14. It is free. 


Kewanee Water Supply Company, Kewanee, Illinois. 


1566 Hudson-Terminal Bldg. 1212 Marquette Bldg. 710 Diamond Bank Bldg. 
50 Church St. Chicago, Pittsburg, 
New York City, N. Y. Il. Pa. 
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CONTENTS: 


Accelerometer, Simple 
Acetylene Gas Generator, Home-Made 
Alarm, Callers’ Approach 
Alarm, Cheap Fire 
Alarm, Combined Door-Bell and Electric 
Alarm, Handy Electric 
Amber, linitation 
Ammeter, How to Make 
Annunciator, Home-Made 
Aquarium, How to Make an 
Are Light, Home-Made 
Athletics for Young Men 
Auto, Young Mechanic Builds Successful 
Ball, Hollow, How to Make 
Batteries, Connecting to Give any Voltage 
Battery, Home-Made Grenet 
Battery Switch 
Battery, Thermo, How to Make 
Battery Zincs, To Use Old 
Bell, Return Call, with One Wire 
Bicycle Power for Running Miniature 
Trains 
Boat, Paddle, How to Make 
Bob-Sled Hinge 
Book Shelf, Easily Made 
Bracket Saw, Cheap, How to Make 
Brazing, Flux for 
Cabinet, Home-Made Disc 
Camera, Hand, Enlarging witha 
Camera Holder, Blacklead for Grooves in 
Camera, Pictures Without 
Cannon, How to Make 
Cannon, Toy, to Discharge by Electricity 
Card Puzzle, Turning 
Card Trick, Mechanical 
Cards, Mechanical Tricks with 
Chicken Feeder, Alarin Clock 
Circuit Breaker for Induction Coils 
Club-House, Underground 
Cock, Three-Way, for Small Model Work 
Compressed Air Phenomenon, Curious 
Cup and Saucer Rack, How to Make 
Cup, To Balance on a Knife 
Current Reverser, Simple 
Dogs and Cats, To Keep Away from Gar- 
bage Can 
Dogs, To Drive Away 
Door Opener, Electric 
Draft Opener, Automatic 
Electric Blue Light Experiment 
Electric Lighting, Mi:iature 
Electric Lamps, Experiments with 
Electric Light Circuit, Easy Experiments 
with 
Electrical Experiment, Interesting 
Electricians’ Don'ts 
Electro-Plating, Easy Method of 
Electroscope, How to Make 
Fire Screen, How to Make 
Foundry Work at Home 
Part I—Equipment 
Part Il—How to Make a Mold 
Part I11—Melting and Pouring 
Furnace, Door Opener for 
Furnace Draft, Alarm Clock to Pull Up 
Purnace, Small Brass, To Build 
Furnace, Small Electric, How to Make 
Galvanoscope, How to Make 
Gasoline Burner for Model Work 
Gear Wheels, Small, To Make Without a 
Lathe 
Grape Arbor, How to Build 
Gravity Batteries, Why Fail to Work 
Grocery Memorandum, How to Make 


CONTAINS 174 ARTICLES, 165 


‘‘Amateur Mechanics”’ is a thorough, practical book for old and 
to make hundreds of different articles of daily use. 
book should be in every American home. 


WRITTEN SO YOU CAN UNDERSTAND IT 


PRICE 25 


VALUABLE BOOK 


OF EXCEEDING INTEREST TO THE PRACTICAL MIND 


FOR BOTH OLD AND YOUNG 
CENTS POSTPAID 


AMA 


ABOOK 
OLDansYOUNG 


Who like to— | 
make things 


UNDERSTAND IT 


Reprinted from. 
POPULAR MECHANICS 


POPULAR MECHANICS 
COPYRIGHTED 


Hammer, Experiment with Two-Foot 
Rule and 

Hammock, Barrel Stave 

Hydrogen Generator, Constant Pressure 

Hydrogen Generator, Small Electrical 

Hygrometer, How to Make 

Ice Chisel, Handy 

Ice, Peculiar Properties of 

Incandescent Lamp, Lighting with In- 
duction Coil 

Ink, Black Ruling 

Interrupter, How to Make an 

Iron Rust, To Remove from Cloth 

Jump Spark Coil, How to Make 

Kite, Box, How to Mako 

Language, How to Make a New 

Lathe, How Make 

Lightning Fi Photographs 

Lock, Anothe <.ectric 

Lock, Automatic 

Lock, Combination, How to Make 

Lock, Electric, for Sliding Door 

Lock, Home-Made Pneumatic 

Lock, Simple Electric 

Lock, Spring, Protection of 


Locomotive, Model 


CONTENTS: 


Locomotive, Neat Model 

Magazines, How to Bind 

Magic, Parlor, for Winter Evenings 
Medical Induction Coil, How to Make 
Microscope Without a Lens 

Motor, Battery, Controller and Reverse for 
Motor, Controller for Small 

Motor, Small, Reversing 

Motors, Small, Direct-Connected Reverse 


or 
Mouse Trap, Novel 
Music Cabinet, How to Make 
Nail Holes, Filling 
Negative, To Make Without Plate or Film 
Niekel, Polish for 
Optical Illusions 
Pantograph, How to Make 
Pen, Breaking in a New 
Pepper's Ghost Illusion, Miniature 
Phonograph Horn, Paper, How to Make 
Phonograph Music, To Transmit to a Dis- 
tance 
Photograph a Man in a Bottle, To 
Photograph on Apples, How to 
Photographs, ‘‘Freak,’’ How to Make 
Pictures, To Make Four on One Plate 
Pipe Fittings, Uses for 
Porch Chair, How to Make 
Pottery Kiln, Home-Made 
Powder, To Explode with Electricity 
Prince Rupert's Drops 
Pump, Rotary, How to Make 
Railroad President, Youngest in the World 
Rain Gauge, How to Make 
Relay Made from Electric Bell 
Reversing Switch for Electrical Experi- 
ments 
Rheostat, Battery 
Rheostat, Water, How to Make 
Rheostat, How to Make « Simple 
Sealing Wax Bent While Cold 
Sheet Metal, To Lubricate 
Silhouettes, How to Make 
Spit Turned by Water Power 
Squirrel Pest, Antidote for 
Steam Engine Built in Amateur Shop 
Steam Engine, Toy, How to Make 
Stream, To Cross on a Log 
Switch for Reversing Current 
Table, Method o. Lifting 
Telegraph, Cheap, For Learners 
Telegraph Key and Sounder, How to Make 
Telegraph Line. One-Wire 
Telegraph Line, Simple Open Circuit 
Telephone Receiver, Home-Mado 
Telephone, Singing 
Telescope, Farmer s Boy Builds 
Time Switch, Automatic 
Toboggan Sled, How to Build 
Top, Optical 
Trap for Small Animals 
Trees, Burning Inscriptions on 
Water-Colors, To Prevent from Crawling 
Water Motor, Home-Made 
Windmill, Musical 
Window Boxes, Rustic 
Window Conservatory 
Wireless Coherer, Easily Made 
Wireless System, Novel 
Wireless Telegraph 
How to Make an Efficient 
Messages, To Receive with a Telephone 
To Make a Jump Spark Coil for 
Writing with Electricity, Etc., Etc. 


ILLUSTRATIONS 


young. Tells how 


Is of exceeding interest. This 


For sale by all newsdealers or can be ordered direct from tne Publishers 


POPULAR MECHANICS 
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The Ideal Christmas Present for Your Wife 


is the 


} IDEAL VACUUM CLEANER 


: “ Operated by (FULLY PROTECTED BY PATENTS) or Electric 


Hand “It Eats Up the Dirt” Motor 


Undoubtedly your wife wishes to be considered among the progressive members of her community, Partic- 
ularly as regards all that relates to cleanliness, she would not have her habits savor in the least of inferiority, 

Toil as she may, urge on ber servants as she may, no woman, with broom, brush or carpet sweeper, can maintain 
in her home the conditions of cleanliness, freshness, sweetness, purity and health now demanded by people of supe- 
rior habits. 

The IDEAL VACUUM CLEANER is the perfection of the modern Vacuum Cleaning System—the only system 
by which dirt, bad odors, vermin, germs and disease can be effectively fought and conquered, 


: iG With the IDEAL VACUUM CLEANER, your wife will truly have a Merry Christmas, and by the time, labor, 

t strength, health and actual money it will save her, it will indeed give ber a Happy New Year. 
Within the Reach of All 

{ ‘ Equipped for hand operation, the price of the 25 The band machine puts absolutely no tax on the 

IDEAL VACUUM CLEANER is ....-. strength, with sweeping, it is ease itself, 

Equipped with electric mo- For alternat- The motor of the electric machine is readily attached to 

tor for direct current ,. $55 ing current $60 any electric ligbt fixture. The machine weighs only 20 

One nozzle for carpet or rug cleaning. pounds and is easily carried about, It is of the strong 


G Special nozzles for special purposes at low prices. est metal construction throughout, 

If you wonder how this low-priced machine can contain right within itself all the parts of a thoroughly efficient 
Vacuum Cleaning System, actually doing the work better than the big power plants, that cost from $500 up, let us 
enlighten you, 

Our Catalogue and Illustrated Booklet give full, complete and interesting information about every phase of the 
cleaning problem, 

Time issbort. Christmas is fast approaching. Write tous at once, 


THE AMERICAN VACUUM CLEANER COMPANY, 225 Fifth Ave., NEW YORK CITY 
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BENCH LATHE 


This is a real usefu! 
Lathe, one on which you 
can do some business. 


It has 7 inch swing and 
is 12 inches between cen- 
ters. Furnished com- 
plete with Tee Rest, Face 
Plate, Saw Arbor, and 
three-jawed Chuck. 
Just the machine to run from a motor or a foot power. 


This machine gives remarkable value for its cost and its 


possessor will be surprised at the range of work which can 
be done on it. 


GOODELL-PRATT COMPANY 


Greenfield. Mass., U. S. A. 


DID 4. CRY i—“Did you ever 

SCREW CUTTING see a horse cry * aske erbert Tennent, of a St. Louis 

Globe-Democrat reporter. ‘‘Many people believe that horses 

LA | HES FOOT OR POWER do not weep, but those who have had much to do with 


This cut sh No. 4 Bench these faithful creatures know that on several occasions 
‘inches, takes 21 they will shed tears, as well as express sorrow in the 

Sociieennetamenaeaiaais. most heart-breaking manner. In the West, where the 

— 7 hardiness of the ponies causes the riders to almost over 

: Price, $25.00 look the necessity of providing for their needs, it is quite 


common when the weather is extremely cold to leave an 
SEND FOR CATALOG unblanketed pony tied up for two or three hours when 
SOUTH BEND MACHINE TOOL CO. Johnson St., South Bead, lad..U.S.A. 


the temperature is nearly zero, and while its owner is 


transacting business or getting drunk. In this case the 
suffering is evidenced by the cries which are almost like 


a G cicles. When a horse falls in the street and gets injure: 
Dixon’s Flake Graphite 


the shock generally numbs the senses so much that it 


does not either cry or groan, but under some conditions 
Gives you “positive principle” lubrication. Good an injured horse will solicit sympathy in the most dis 
for steam or gas cylinders, bearings, gears, and tinct manner. 


I remember a favorite horse of my own 


all friction surfaces. Free booklet 194-C, gives which trod on a nail long enough to plerce its foot. 


The 

poor thing hobbled up to me on three legs and cried as 

full information. like a child in as anything I can 

The sight was a very touching one, as was also the crip- 

JOSEPH DIXON CRUCIBLE COMPANY pled animal’s gratitude when the nail was pulled out 
JERSEY CITY, N. J. and the-wound dressed.” 


ELEVEN-INCH SCREW 
CUTTING LATHE 


_ LATHES 


9 to 13 inch Swing E 


List price, $75.00 and up accord- 
ing to size. When ready to buy 
send for Lathe Oatalog and prices 


lathe. Descriptive circulars of 
each lathe upon request. 


Rockford Drilling Machine Co. W.F. & John Barnes Co. 
Rockford, Il. 


- = 100 Ruby St.. : Rockford. IL 


If It’s a Sebastian, It’s a Good Lathe 


BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes. Send tor Catalogue. 


Sebastian Lathe Company, 107 Calvert st., Cincinnati, 0. 


to 15 in, Swing, 


$ 
= 
- For foot or power as wanted. Has ah (See 
power cross feed and compound if , 
‘\ 
i = i! 
|= 
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STARRETT GAS HEATER 


The gas and air become thoroughly mixed for perfect combustion while passing 
through deflectors in base of tubes. The flames penetrate each other at cross angles, 
producing a clean, intense heat, free from smoke and with no waste of gas. ; 

Useful in the machine shop for tempering small tools, melting lead, babbitt, etc., 
and as a forge for light work. For laboratory and household use it has no equal. 

Over it a quart of water will boil in six minutes. 


B, E,G 


dles can be used without fear of heating the handle. 


Sent prepaid on receipt of price 


o.100 A Burner only without base ................... $0.75 
No. 100 B One burner with base............ceccccees oe 1.00 
No. 10D Three © 3.00 
io. 100 G@ Ladle only, 14 ins. long, 12 ouncesin weight. .% 

.100 H One burner with base (6B), with tool holder 
(E) and dish holder (F)..........sseccseees- 1.40 


The two and three burner heaters are made with a graduated adjusting tube on the 
end to supply the gas to one or more burners as desired. 


Mechanics Housekeepers 
Plumbers 

Dentists Jewelers 
Tinsmiths Barbers 


Soldering irons with short han- 


Ask for free Catal 
No. 18 AP of Fine 
Mechanical Tools 


THE L. S. STARRETT CO. 


ATHOL, MASS., U. S. A. 


SHARPEN YOUR TOOLS— 


You can save trouble and save time, you can do better 
work with less effort if you have in your shop orhomea 


PRACTICAL 
GRINDER 


It will sharpen any edged tool 
in one tenth the time that 
an ordinary grindstone will 
sharpen it. The alundum 
whee! will not heat the metal 
sand take the temper out 
Gither. We guarantee that. 
Clamp it on table or bench, 
hold knife or tool lightly on 
urn. 


ew ing wheel and 

‘sall. Any one can do it. 
Uniform wheels for general pu work—special 
beveled wheels for certain styles of implements. 


A NECESSITY IN THE SHOP 


A time and bother saver in the home. Nothing to get 
out of order, no water necessary, no chain to buckle or 
belt to break. Small and portable, will save its cost 
in a week when drills and tools are carried out of the 
shop op outside work. 


SEND FOR FREE BOOK 


Pracucal Talks About Practical Grinders. It will 
settle the dull tool and dull knife business for you. 
Ask your dealer or send to us direct, 


ROYAL MANUFACTURING COMPANY 
133 E. Wainut Street, . Lancaster, Pa. 


“NO. 


NO REPAIRING. 

SELF GRINDING SEATS. 

NO STUFFING BOX. 

EASILY OPERATED. 

SELF CLEANING. 

STRAIGHT THROUGH BLOW. 


Sent on 30 days’ trial to responsible parties. 
Send for descriptive booklet and prices 


Scully Steel & IronCo. 


Dept. 16 Chicago, Ill. 
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Sensible Christmas Gifts FOR MEN 


“YANKEE” TOOLS 


POCKET SCREW DRIVER—No.60 


ades, carrie andle s the hand— 
Pits the pocket Fits the screws—Fits the purse. 68¢ Postpaid ACCEPTABLE LITTLE GIFT—FIT FOR ANY MAN 
““YANKEE’’ TOOLS make sensible and very acceptable gifts for all men who ever have occasion to use 
tools of any kind. ‘They last for years and the giver is remembered whenever they are used. Send for book 
of new ideas in time-and-labor-saving tools, full of interesting suggestions for Christmas. 

A postal brings it if you mention ** Popular Mechanics.”” Ask your dealer for “*YANKEE’’ TOOLS. 


NORTH BROS. MFG. GO. Philadelphia, Pa. 


Mound Tools For MechanicS RACINE 


This cut represents our new set of ie ~~ WwoopD SHA PER GUAR D 


ten up for use in the Tool Room 


lowed June 16-08 


high-grade Tools with all the good points « Operator can see his work without 
too smithing in their make-up. Conveniently obstruction, with absolute protec- 
arranged in finished Oak Case and every tool is tion from accident. 
guaranteed. No. 20 Set of 20 Tools $4 MANUFACTURERS, Protect 
Book ‘‘Mound Tools” free. Address Dept. L. Your Operator. 

Mound Tool and Scraper Co, Let us send you full details. 


1606-1608 N. Broadway, St. Louis,U.S.A, FAIR MFG. CO., Box B, RACINE, WIS. 


KOETH’S KOMBINATION KIT 


Notwithstanding the short time the K. K. K. has been on the mar- 

=aam ket, it has justified ‘‘Over and over again’”’ all claims ever made for it, 
and you have noone to blame but yourself if you do not own up-to- 

ate tools by purchasing a set, as the price is within the reach of all. 


d 
CURRIER-KOETH MFG.CO. —_Coudersport, Pa. 
PROTECT YOUR BLUE PRINTS | | BANK 70, Buy 


at the Bronx Zoo, New York, robbed his own bank for 


. two weeks before he was caught with the goods. Gunda’s 
From Fire and Dust bank hangs inside of the antelope house, and when anyone 
Manufacturers of all kinds of gives him a penny he drops it into the bank and rings a 
Draughting Room Furniture. bell. But he found a way to get the pennies out as well 
Write us for Catalogue as to put them in, and in some manner also discovered that 


to enjoy ice cream he had to pay for it. 
FRITZ & GOELDEL MFG co Walter Thuman, keeper, noticed that for the last two 
' . weeks whenever he took Gunda out the elephant lagged 
99 Alabama Street Grand Rapids, Mich. behind. One day Thuman watched and saw Gunda go t 
Joe Stanley’s ice cream stand, drop several pennies, and 
wait for Stanley to hand out a wooden platter of cream 
Stanley told the keeper the elephant had been coming 


for ice cream every morning for two weeks, and paying 


for Roof Framing 

Is a copyrighted hook that gives lengths of common hips, SECRET LOG TO WIN SHIP POOLS.—<According to a 
valleys and jack rafters, and the figure to use on square for well-known New York man, the newest form of swindling 
all cuts for following pitches : resorted to by the shady characters who haunt the Atlantic 
1.1.1.3 5.3 Alsé octagon rafters for same pitches and a liners, is a secret log by which they can tell very nearly 
4°3°2°8°8°4 scale for polygon miters up to ten sides, each day what the run is before the officia: figures of 
Can be carried in vest pocket. A handy and time-saving the ship’s log are posted. Naturally they win more than 
book for anyone to have, Sent postpaid for 25c, half the pools. 


E. OHERLE, 2567 Dodge Street, OMAHA, NEB. 


THE AMERICAN 
and Grade Finder 


All Progressive and Up-to-date Mechanics as well as Manufacturers 
having use for a Level are getting one An instrument with which at 
one glance you can get the true slant on any line or grade either in de- 


grees, inches or percentage, or all at the t ‘ d ll at onc 


ARE THE BEST gineer that you may have with you at all times. The most practical, 
durable and convenient instrament of the day. The longitudinal recess 
FOR SALE EVERYWHERE SEND FOR CATALOG Mo. 26 = S —— 2» cut is well worth the low price of the instrument 
rite ONCE for large iist of Testimonials from all over the United 
me [urvan fpuce C0 States and Special Introductory Price, given only to First Applicants 
SAGINAW, MICH., U.S.A. with privilege of taking agency. Address, 
2 NEW YORK, LONDON, ENG., AND WINDSOR, CANADA EDWARD HELB Railroad, Penna. | 


LINEMAN’S AND ELECTRICIAN’S TOOLS 


We are Manufacturers, Jobbers and Retailers, and in this particular branch, carry the fullest 
assortment. Klein tools bear a good reputation. 


MATHIAS KLEIN & SONS, 96 W. Van Buren Street, Chicago, Illinois 
Please Mention Popular Mechanics 


Bend “¢ stamp for 
page catalogue 


"6 
wo 
< 


Aliowed June 16-08 


PLIER 


> op forged from an extra fine grade of steel. The handles are so 
SIX USEFUL TOOLS IN ONE 
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d-ened that they fit the palm of the hand, thereby making it an 
WIRE CUTTER WIRE GRIP FLATNOSE PLIER SIDE CUTTER REAMER SCREW DRIVER 


A household tool that is constantly needed in all trades and professions. No. 700, 7 inch, sent prepaid to 
any address in the United States on receipt of 90 cents. We can also furnish this tool in the nickel-plated 


finish for $1.25. EVERY TOOL GUARANTEED. 


ASK YOUR DEALER FOR UTICA TOOLS 


Write for Catalog. It contains our complete line of 
Pliers and Nippers 


Only the Genuine Bear This Mark COM CAD 


TRADE MARK 


UTICA DROP FORGE & TOOL CO., 73 Genesee St., UTICA, N. Y. 


The “Century” BUY YOUR BOY A 
rat Drafting Table 


Pending 
Best Seasoned 

Soft Pine Board 
supported by a 
Steel Superstructure 
Absolutely 

Rigid 
Thoroughly 

Adjustable 


forany position, either 
for Free Hand or Me- 
chanical Drawing, and 


Cut shows Table Ad- 


justed for Mechanical for any height, either be The Genes getien is at hand — As far as your 
Drawing, Stand ne »y is concerned, let's settle it here and now. By all means 
Position iis sitting or standing. get —_ a work bench. It will tickle him, and at the same 
oom od . time be of inestimable value in teaching him the principles 
Folds” compactly fc r transportation, storage, or to of industry and self-reliance. "Twill provide both fun and 
be set out of the way when not in use. employment for rainy days, holidays and his spare hours 
y after school. Send at or f tal I il | 
a 4 i school, Send at once for our catalog showing all styles 
Made in all sizes up to twenty feet in length, any ond ociaen. ee 
width desired, We are the largest manufacturers of benches in the 


Costs P 2 s. world, They are all substantially and carefully built from 
ts no more thar the unsatisfactory cheap kinds select Michigan maple and will withstand both use and 


If you cannot secure one from your dealer write us for abuse. Every bench guaranteed. We also manufacture 
catalog and prices and send us your dealer’s name. gg ee Benedict clamps, cabinets for woodworkers’ 
etc. Send for catalog of line that inte " 
We solicit correspundence. 


THE CENTURY MFG. CO. Columbus, Ohio} | Grand Rapids Hand Screw Co. 
250 N. Front St 920 Jefferson Ave., Grand Rapids, Mich. 


Please Mention Popular Mechanics 


| 
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Cabinet Makers’ and 
Manual Training Benches 


We illustrate our No. 166 Manual Training Bench, which is 
an excellent one for home use. We also furnish a full line of 
larger benches, all well made from best hard maple, 

Write for price list. 


We also manufacture a full line of Planes (both Iron and 
Wood), Chisels, Drawing Knives, Gouges, Auger Bits, Spoke 
Shaves, Re neh and Hand Screws, ete 

Every “Ohio’’ Tool is covered by a broad guarantee, 

Write for Catalogue No. P, 


OHIO TOOL COMPANY 
COLUMBUS, OHIO 


REVELATION |||; ON APPROVAL 
GAS FURNACE 


| whether you have work to do 


that comes within the range 


of our tools. If so, you can't 
afford to be without them, 10 
days trial allowed free. We 
think this is a liberal offer. 
Write us today for complete 
catalogue of Haxnp Powrr 
ANGLE BENDERS, EYE BEnp- 
ERs, Rise BENDERS, 
BENDERS, Hince Eve Bexp- 
ERs, ETC. 


WALLACE SUPPLY COMPANY, 31 So. Jefferson St., Chicago 


NEW 


AN IMPROVED WRENCH.—A wrench that is very 
similar to that of the common monkey wrench with the 

or exception of the adjusting screw for the jaws is now 
lh being manufactured. The adjusting part of the wrench 
‘ Co is composed of a fine-toothed rack inserted in the metal 
mpressor handle, into which corresponding teeth in the sliding jaw 

will fit when the adjustment is made. A _ small spring 

N fastened in the back part of the jaw will hold the teeth 
ecessary in place while the wrench is applied to the nut. A slight 
pressure of the thumb on the upper part of the jaw wi!l 

relase the interlocking teeth and the adjustment can be 
quickly made. The accompanying sketch shows the con- 


Ready struction of the wrench, as well as how it is used. 
Nov. Ist 
| cul ||| Fulton Hack Saw Blades 
NG —— and other Tools are described in 
; ; -- > from our catalog. Send your name and 
G. P. PILLING & SON CO.,Philadelphia,Pa. 
MONTGOMERY €&- CO. | 
THE UNIVERSAL CABINET 103 Fulton Street, New York City | 


for Machinists, Electricians, Merchants. For 
Business Houses and Homes. For everyone 
with many smal! articles. It's a systematizer 
and the most convenient article ever possess- 

. The cabinet is substantial and well fin- 
ished. The drawers are 8x3x2% inches. Three 
movablé partitions in each drawer. Cabinet 
—? 25 4 drawers, $6. Cabinet with 50 draw- 


ers, $10. 
The American Fixture & Mfg.Co., Troy, Ohio 


do all kinds of tricks. 
GET ONE and shine as astar entertainer among | 
your friends. Price only 2%c. Send for catalog, 


PEERLESS TRICK & NOVELTY CO., | 


7 
MAGIC TRICKS | 
| 


Dept. B, 3448 State St., Chicago, Ill. 


The “IRWIN” Auger-Bit Is The ONLY SOLID CENTER 
STEM Auger- Bit Made In Every Style and Size. So The 
- S-) “IRWIN” Is The ONLY Auger-Bit That CAN and Will 


aw Give You Absolutely SATISFACTORY SERVICE FOR 
Will Not Clog. Will Borein End or Sideof Wood’ EL VERY PURPOSE. Insist On “Irwin” Trade Mark— 
Strongest, Easiest, Fastest Boring Bits Made. Buy No Other. 


THE IRWIN AUGER-BIT COMPANY, Department M12, WILMINGTON, OHIO 
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Wizard Adjustable Ratchet Wrench 


Is the first and only 
practical adjust- 
abl@ ratchet wreneh 
ever placed on the 
market, A quick 
acting, time saving 
wrench, All parts 
drop forged, adjust- 
able hardened jaws, right or left action, If there is a nut on your aato 
or engine Where no other wrench can be used the Wizard will do the 
work, A valuable tool for automobilists, engineers and mechanics 

\psolutely guaranteed. The Wizard Adjustable Ratchet Wrench is the bandiest tool 
in the world, Write us for descriptive circular and prices if your dealer does not carry 
the Wizard. WRITE TODAY. 


THE RICHARDS MFG. COMPANY, Aurora, Ill. 


‘Oster No. 7A Ratchet Stocks | 
Cutting 1-2 in. Pipe| 


You can figure it in 10 seconds if you use the 


Fractional Adding and 
Subtracting Rule 


A valuable invention for technical men, en- 
gineers, draftsmen, office men and all mathe- 
matical workers. 

JUST THE THING! That's what everybody says 
about it. This rule is entirely practical and absolutely 
infallible. Very simple in construction and easy to ma- 
nipulate, it readily commends itself to the user. A few 
moments practice will enable you to add or subtract any 
combination of fractions with perfect facility and ease. 
We absolutely guarantee the rule to be correct and prac- 
tical in every way. The amount of time saved alone will 
pay for it very quickly. 

Send for circular and descriptive matter 


One man—One hand—One set ef dies 
One low price—One trial without cost 


THE OSTER MFG. CO. 


2100 East 6186 Street CLEVELAND, OHIO 


OREGON POWER PLANT WRECKED.—An —_ 
governor on one of the flood-gates in the Casadero power 
plant of the Portland (Ore.) Light and Power Company, re- 
cently prevented the closing of the gate and started the 
generator connected with it racing at a high speed. This 
generator flew to pieces, and one of the pieces of flying 
metal struck the governor of a second gate and started 
another generator going. The second generator also burst, 
causing a similar accident to the third generator. Before 
bursting, the generators became excessively heated, and one 
piece, landing on a wooden flooring of an uncompleted 
portion of the plant, started a blaze which practically de- 
stroyed the entire plant. There were no casualties, but 
several employees had narrow escapes from the huge pieces 
of the generators. The loss was $110,000, 

A woman on the train entering Grand Rapids asked the 
conductor how long the cars stopped at Union station. 

He replied. ‘“‘Madam, we stop just four minutes, from 
two to two to two two.”’ 

The woman turned to her companion and said: “IT won- | 
o if he thinks he’s the whistle on the engine.’’—Outdoor 
ife. 


Greatest of All Scissors — 


Burgess & Sauerberg, 
102 Kortlander Bidg., 
Grand Rapids, 


18 Tools Combined. Only $1.00 
Actual 
6. Raler Hammmer. 12, 
1. Scissors. Penknife. 18. 
7. Measure. Glass Cutter. 14, 
§, Nail File. Glass Breaker. 15, 
9. Screw Driver. Marking Wheel. 16, 
Button [ole Scissors. Cartridge Extractor 11. 
8. Gaspipe Tons. Cigar Box 
Opener. 10, 
tcar 
ll - Genuine Armstrong Stock and Dies 
Save yourself Eraser 17. 
ire thousand in- 
Cuter, conveniences in the Btereo- Are Standard in Workmanship 
home, in the office, scope. 18, 
48. in the camp, in travel-s Manufactured only b: 
ingoranywhere. Carry a pair of our 18-tools-in-1 Put 
up in elegant leather metal-tip sheath. Money refunded if not pleased. J THE ARMSTRONG MPG. C0., 315 Knowlton St., Bridgepert, Cons. 


Wm. C. Hocking & Oo. 464 Marine Bldg. Chicago 
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YOU DEMAND 
RELIABLE POWER 


An engine’s value is measured by its service, not by its looks. 

As a mechanic, you have no time to spend doctoring the engine. 

Why not go right to the heart of the matter in the beginning and install a power that 
gives you the highest possible guarantee of thorough efficiency ? 


I. H.C. GASOLINE ENGINES 


are built on strong, simple lines by a company that cannot afford to send out 
engines that prove failures. 

Thousands of these engines are at work. ‘They are found in all kinds of mechani- 
cal and manufacturing establishments. ‘They never fail to satisfy their users. 

Why not be sure of being right on the power question ? 

Vertical engines in 2, 3 and 25-horse power. 

Horizontal ( Portable and Stationary) 4, 6, 8, 10, 12, 15 and 20-horse power. 

Air Cooled engines, 1 and 2-horse power. 

Sawing, Spraying and Pumping Outfits. Also a complete line of Famous 
self-contained engines mounted on skids or ready for mounting by the purchaser. 

Call on the International local agent for catalogs and particulars, or write the home 
office. Valuable book, ‘‘300 Years of Power Development’’ sent on request. 


INTERNATIONAL HARVESTER COMPANY OF AMERICA, (oc 


16 HARVESTER BUILDING, =e CHICAGO, U. S. A. 


CHEMICAL 
EXAMINATION 


of apparently worthless ma- 
terials often shows them to be 


only minerals worth hunting 
for. Pure Limestone, Clay, Shale, Silica, 5H. P. 
Kaolin, Fuller’s Earth, Sand and Phos- Valveless 
phate Rock are often overlooked by pros- R . 
eversible 
Two Cycle 


pectors who go farther and fare worse. 
Many a good prospect is left undeveloped because 
Marine 
Engine 


& 


Se On 


its owners hesitate to spend a few dollars necessary 
to obtain absolute information regarding its value. 
Send the samples you think have value to us and 
we will quote you a price for examining them 


and reporting on their value. 
‘THE MINER-LAWRIE LABORATORIES 

Consulting Chemists to Popular Mechanics SCHAUB & SON MACHINE CO. 
355 Dearborn Street pci Chicago, Ill. 3064 HENSHAW AVE. CINCINNATI, OHIO 


Please Mention Popular Mechanics 
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PRACTICAL POWER 


for the shop is a necessity. The simple, cheap, convenient 


WHITE LILY GASOLINE ENGINE 


FILLS THE BILL 


Itisa3H. P., air-cooled engine, carefully built and fully guaranteed. It will run lathes, 
saws, drills, and numerous other machines, and more than pay for itself in a few months. 

It needs no engineer—and you will need no experience to run it, 

Uses one gallon of gasoline per day of ten hours. Compare the cost with other kinds of 
power. 

Let us tell you more about ij 

Write for FREE ILLU STR ATED CATALOG, 


WHITE LILY MEG. CO. 1554 Rockingham Road Davenport, lowa 


Your Credit Is Good 
AIR COOLED MOTORS || on This“WATERLOO’ 


Buy a powerful, durable, Open-Jacket, Frost-Proof Waterloo Gas Engine 


10 H P fl and get or m for le m Every Waterloo 

. . tly guarant r at least 5 yes Get a postal and 

that: sho ws why and how 

ana | | WRITE NOW FOR FREE BOOK 

ul ed with short them all. Book is C« plete Cyck ypedia. Give Facts in a nt ~~ 

- ie etions for shell. Sent absolutely Free on receipt of name and address Write this 
spray pump and today to the 


walking beam at- 
tachment for pump- Waterloo 


ing water from wells. 
Will work against 
200 pound pressure 
allday without heat- 
ing. Gasoline in base 
of engine. 


Write for agency 


Sizes 30 to 700 H. P. units; use Bituminous, Lignite, Peat, Anthracite, 
Coke or Charcoal. Cheaper than steam. IDEAL POWER for Mill, 
Mine, Factory, Electric or Water Works Plant. Horizontal Gasoline Engines, 3 to 30 H. P. size. 


Quality right; prices right. Buy direct from builder and save money. Send for Catalog 22. 


Box 425, KANSAS CITY, MO., U. S.A. 


GOES LIKE SIXTY 
SELLS LIKE 60 2 P. “STANDARD” 
uum GILSON GASOLINE ENGINE 
GASOLENE $60.00 
ENGINE For Pumping. Cream Sep- 
. Wash Ma- Freezers, etc. WRITE FOR CATALOGUE 
FREE STANDARD IRON WORKS 
GILSON MFG.CO. 26 Park& a 25th and Greenfield Aves, MILWAUKEE, WIS. 


The truly scientific powers. Let ff 
Prove their supe 
or before you bi 
ST RE- 

in them. Youare Sure of Your Service always. Don'tbuy until \ 
you investigate the Foos. Write for Book No.50. andiletus give 
you convincing proofs. 4 - 
Foos Gas Engine Co., Springfield, Ohio~ 


DON’T BUY GASOLINE ENGINES 


sene or alcohol engine, superior to any one cylinder engine; revolutionizing power. Its weight and bulk are half that of single cylinder engines, with greater 
durability. Costs Less to Buy—Less to Run. Quickly, easily started. Vibration practically overcome. Cheaply mounted om any wagon. It is » combination 
portable, stationary or traction engine. Szwp ror CataLoe 


THE TEMPLE PUMP CO, Mfrs., Meagher and 15th Sts., Chicago. THIS IS OUR FIFTY-THIRD YEAR 


Please Mention Popular Mechanics 


\ 
= 
i 
= WATERLOO, we 
Year 
AIR COOLED MOTOR CO., Lansing, Mich. Guaranty - saad 
AS AND GASULIN CARY, 
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T & M 18 Hp. Special 


Weight 300 lbs., Aluminum Bases, Cop- 
per Water Jackets. Stock sizes include 
four and six cylinders. 

Regular models one to four cylinders. 


They Start and Reverse on the Spark 
Neat Design Absolutely Reliable 


Termaat & Monahan Co. 
OSHKOSH, WIS. 


MAKE A MOTOR BOAT OF ANY 
BOAT IN FIVE MINUTES 


Here’san actual 2 h.p. marine motor 
(40 Ibs. complete). Attach to the 
stern post of your boat in 5 minutes 
withoutany tools. Drives anordin- 
ary row boat 7 miles per hour. Runs 
8 hours on one gallon of gasoline. 
Float Feed Carburetor. implest 
motor made does not get out of order. 
Catalog C free. e also make 
CANOE MOTORS in 1, 2, 3 and 
4 cylinders. 2h. p. weighs 32 ibs. 
Shipped ready for installation. Fully 
guaranteed. Send for Catalog K. 


Waterman Marine Motor Co., 
1507 Fort Street, West, Detroit, Mich. 


PLAIN GAS ENGINE SENSE 
by E. L. Osborne. 156 pages—price 50¢ postpaid. For the Beginner 
POPULAR MECHANICS BOOK DEPT., - - CHICAGO 


ERFECTION 


i908 MARINE MOTORS 
2 H. P. $45 COMPLETE 


Don't buy an engine simply because it is cheap 
Don't buy an engine solely because of light weight 
— if you do you'll be disappointed. Insist on suf- 
ficient weight to insure strength and durability— 
sufficient weight to permit the engine to develop 
the power you need continuously without nec- 
m essity forrepairs. The relation of weight to pow- 
erisoften overlooked Be on the safe side. Send 
| for the Catalogue of Perfection Motors. Full line 
of sizes. Two to twelve horse-power and the full 
rated power guaranteed. Send for our Catalogue 
today. Write for information about our Indus- 


CURTISS LIGHT WEIGHT MOTORS 


the 


Absolutely 
essential 
where great 
power and 
light weight 
are 


required. 
One to eight cylinder. Two to one hundred H. P. 


Send stamps for catalogue X. 
G. H. CURTISS MFG. CO., Hammondsport, N. Y, 


ELIABLE AS STEAM 
EMINGTON OIL ENGINE 


Will not carbonize. Cost to operate 4 as much as gasoline, 
This is M@f a gasolitic engine supposed to run on kerosene, 


IT IS A KEROSENE ENGINE 


Send for Catalogue “P.”” 


The Remington Oil Engine Co., Stamford, Conn. 


THE CHARM OF THE MOTORBOAT.—In the happy 
days of summer the automobile has a strong competitor 
in the motorboat. Only a few short years ago the motor- 
boat was a curiosity. As it darted swiftly through the 
water onlookers spoke skeptically of what they supposed 
to be a passing whim on the part of some foolish young 
man of wealth. Today the motorboat is a commercial 
article, with every variety of speed and a wide range of 
power. It is a pleasure craft pre-eminently, but as a 
passenger and freight vessel is rapidly coming to the 
fore. Yacht clubs which, in their good old days, were 
almost scornful of vessels propelled by anything but wind, 
are now the foster-parents of the motorboat trade. An 
important part of all yacht clubs is now the motorboat 
section, and their cruises and races are, if anything, 
more exciting than those of the graceful white-winged 
sailing yachts. The charm about motorboating is its 
adaptability. In the most inaccessible portions of the 
globe the motorboat is now to be found, plying away on 
lake and stream. It carries the sportsman to haunts 
which formerly he could not reach, and it transports the 
supplies of the pioneers far into the heart of strange new 
wildernesses. On the northern rivers of Canada, sacred 
for so many years to the flatboats of the Hudson’s Bay 
Company, the merry little motorboat is now skipping over 
the waves in summertime with a cargo of good things 
for the toilers in the hinterlands, who formerly had to 
carry most of their supplies with them and trust to the 
slow flatboat for the balance. Away to the north, in the 
little-known lands of northern Canada, missionaries are 
flitting about in motorboats, carrying the gospel to Indians 
and settlers who would otherwise have gone without it. 
In the lands of the sportsman early dawn sees many fish- 
ing or shooting parties trailing away over the waters in 
a little motorboat with a long tail of rowboats and canoes 
trailing on behind. In the evening the same tired and 


The “BALDRIDGE” Reverse Gear 


Great power, easy adjust- 
ment, noiseless action, per- 
fect lubrication, strength, 
compactness, long life and 
absolute reliability, Write 
for folder and prices. 


62 Amsterdam Street 
Smith & Baldridge Machine Co., Detroit, Mich. 


THE BADGE 
is the Gasoline Engine = 
AY 
Send for free illustrated catalog 


C-P, &6 J. LAUSON CO. 


30th St., Milwaukee, Wis. 


Please Mention Popuiar Mechanics 
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Callle Periection Motor Co., 1311 24 Ave., Detroit, Mich. 
| 
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“ E Rr BO. ATING"™. The leading magazine in the world de 
of that sport. Very attractively printed and illus 
issue contains information of the utmost value to power 
ae monthly, Subscription price, $1.00 per year, 


AL OFFER: “THE MOTOR LAUNCH” 
S back numbers of the magazine thrown in for good measure), 
MOTOR LAUNCH” lasts. 


mailed FREE OF CHARGE upon receipt of $1.00 for a year's subscription to 


ADVERTISING SECTION 


“THE MOTOR LAUNCH" 
and engines, their constroction, 
and durably bound in red cloth, 
Regularly selis for $1.40 a copy 


A 
operation 


page hook 
repair, etc 


“POWER BOATING” 
Send in your subscription at once as this offer applies only while our stock 


THE PENTON PRESS, Browning Building, Cleveland, Ohio 


about launches 
Handsomely 
Invaluable to any power boat user, 


2 CYLINDER OPPOSED 


MARINE ENGINE 
Fall Brake Horse Power Guaranteed 


Please don't buy a Marine Engine until you bave 
investigated the * Sintz.”” Then you won't want any 
other, Absolutely 
wuaranteed for one 
ear. All sizes, 8 to 2 
H. P. Write today for 
catalog F, sent free. 
GUY L. SINTZ CO. 
Desk H Marshall, Mich. 
ite also build special 12 
lt horse power, 2 cylin- 
opposed en- 


for replae- 
ing the Cadillac 
Price 


#1. 50 complete 


to be 
r home in 
What 


ppy crew are seen, with or without their trophies, 

the same little motor with its kite 

holidayer will not remember long after 

W «= the happy days spent in the motorboat, anticipating 

1 good catch or talking over the events of other days 

I its pleasure-giving qualities alone the motorboat has 
ly justified its Motoring. 


= IN FIELD OF Tce. 


like tail 


- 
Mylius Erickson, the Danish 


‘ er, and two companions, met their death in the far 
t when overtaken by a snow storm while on an ice 
floe which had broken away and was drifting out to sea 
fhe exploration party sailed from Copenhagen June 24, 

“0, to study the unexplored regions of the northeastern 


of Greenland 


— 
BLOWN THROUGH BOARD WALL, BUT UNHURT. 


\t a recent premature explosion of dynamite which was 
being lowered into an of] well near Santa Rosa, Cal., one 
man was blown a distance of 30 ft. and through a board 
wall, escaping practically unburt. His two companions 


were instantly killed. 


THE STRELINGER 


4 Cycle Gasoline Engine 


Best Marine Engine Made 
Absolutely Safe and Sure 
Easy to and Control 
Durable, Relicble, Economical and Powerfal. 


Its unparalleled popularity is proof 
that it is the ideal engine for launch- 

and boats, 

Write for our 1908 Catalogue and 
Price List. 

We carry in stock 2 and 4 Cycle 
Marine and Stationary En ines. 1% 
to 50 HLP., $25 to $2,500; also a full 
line of boat accessories, and can fur- 
nish anything you want in the Gas 

engine line 


THE STRELINGER MARINE ENGINE CO. 


Dept. L, 46 E, Congress St., Detroit, Michigan, U.S. A. 


THE STRELINGER 
(40 to4 


TRADE MARK 


WHEELS 


Thousands areinusea!) over 
the world. They are famo s 
for their quality and sped 
having won hundreds of 
races; they are now being 
used by over 800 engine 
builders 

Over $100,000.00 worth of 
propeller wheels and rever e 
gear have beon sold during 
1907, 

Send for our 1908 catalog 
full of information on ai! 
kinds of propeller wheels, «i! 
sizes of reverse gear and uni 
versal joints We desire al! 
engine and boat builders o 
represent us. 


Michigan WheelCo. 
Grand Rapids, Mich. 


ON 
MICHIGAN 
WHEELS 


Skipper Marine Engine 
Runes on 
KEROSENE, ALCOHOL or 

GASOLINE 
Simple, Powerful, 


Price 


Speedy 


Complete including Boat Fittings 
GRAY - HAWLEY MFG, GO. 
Detroit, Mich. 

Makers of Gray Mufflers, Auto Chimes, 
Valves, Whistle Outfits, etc 
Send for catalog P.M 


_ Tt FAMOUS MICHIGAN REVERSE GEAR 


High-grade MARINE and 
AUTOMOBILE ENGINES 
2 to 30H.P. 2 and 4-cycle, 
latest improvements; best ma- 
terial; lowest prices. Also sell 
castings, with drawings. 

State your want. 

HOULE MOTOR WORKS, 
680 East St., Holyoke, Mass. 


ROBERTS morons 
MOTORS 
The only Two-Cycle that 
WILL NOT BACK FIRE 
Get our book “ Quotations,”’ 
Sizes to60 P.—1 to6 cy! 
inders, Automobile Motors. 
The ROBERTS MOTOR CO. 
Box 317 Clyde, Ohio 


outfit. Write at once for circular. 


TOOT! TOOT! TOOT 
Yale Air Compressor 


It delivers the goods as required by the Government officials 
furnish everything necessary in tanks, whistles, gauges, etc 
Makers of the celebrated YALE MARINE ENGINES 


BAIRD & HENSELWOOD CO. 


BLOW YOUR WHISTLE 
WITH A RELIABLE 


Your money back if it does not. We 
Your boat is not complete 


without our 


112 Raynor St., Detroit, Mich. 
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Giving full information in Patent Mat- 
ters, and two others telling what to 
invent and a history of successful in- 
ventions, 


MAILED FREE 


SEND US A SKETCH 


of an invention for our opinion as to 
patentability which will be rendered 
without charge. If we believe it to be 


new, we will issue a contract under 
which 


FAIL TO OBTAIN A PATENT 


We advertise Patents of our clients for sale in promi- 
nent dailies at our expense 


CONSCIENTIOUS SERVICE 
Write for Our Books 


WOODWARD & CHANDLEE 


Registered Attorneys 1255 F Street, Washington, D.C. 


Please Mention Popular Mechanics 


| 
to | 
woonwann 
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STREET. 
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Valuable Book on Purcate FREE. _ Tells howtosecure 
them at low cost, How 
Invent for Profit. Gives y oe Movements im 
je to Inventors. _ Full of Money-Making Patent Informs 
Sew BOOK FREE to all who write. 
O'MEARA & BROCK, Patent Attys., 
WASHINGTON, 


T YOUR IDEAS 


$100,000 for one invention; 
another $8,500, Book **How to 
Obtain a Patent” & “What to Invent” 
sent free. Send rough sketch for free 
report as to patentability. We adver- 
tise your patent forsale at our expense. 
Patent Obiained or Fee Returned. 
CHANDLEE & CHANDLEE, Patent Att’ys, 
930 F. Street, Washington, D.C. 


PATENTS 


Careful attention grente oe the prosecution of business before 
the patent office. Patents and noa.torney fee called 
lor until patent is al owed (2% years experience.) Write 

“Inventor's Guide.” Address 


Franklin H. Hough 
ashington Loan Trust Bldg... Washington, D.C. 


| 
wr 


to sella Patent and What to | 


Patents Trade-Marks 


Designs Copyrights 


OUR ability to protect your pat- 

ent from infringement depends 

largely on the presentation of the 
original application. 

The market value of your patent 
depends on the manner in which the 
invention is set forth in the claims. 
Let me tell you more about it. 


Send for my booklet on Patents, 
Trade-Marks, Designs and Copy- 
rights. 

LANGDON MOORE, Washington, D. C. 


Ex-Asst,. Examiner U. 8. Pat, Off. 


PATENTS 


WASHINGTON, D. G. 


Lockport Glass Co., Lockport, N. ¥.; 
, Allentown, Pa. ; Randolph Paper Box Co., 


Richmond, Va.; 
thers. Te rms Mode rate, 


FOR PROFIT, MUST FULLY PRO-] 
TECT AN INVENTION. 
MASON, FENWICK & LAWRENCE, 


Established 47 Years 
REFERENCES: B., F. Avery & Sons, Louisville, Ky.; McClave-Brooks Co., Scranton, Pa.; Steber Machine Co 
Hardman, Peck & Co., New York City; 


CAREFUL IN THE SELECTION OF AN ATTORNEY. 


Address 
Patent and Trade Mark Lawyers 


Illustrated Booklet on application 


, Utica, N. ¥.; 
Thomas Engineer- 
Denver, Colo., and hundreds of 


Larkin Company, Buffalo, N. Y.; 


Denver Gas and Electric Oo., 


INVENTIONS —How to Protect, Sell and Buy Them 
by F. B. Wright. Price 25c postpaid 


POPULAR MECHANICS BOOK DEPT., - - CHICAGO 


INVENTS AN AIRSHIP AS RESULT OF A DREAM.— 

\s the result of a dream, a Minneapolis man has invented 
iirship which he believes will successfully solve the 
problem of aerial flight. 

For twenty-five years he had been working on a model 
for a flying machine when, after a series of unsuccessful 
efforts, about a year ago he decided to give up the idea. 
On the night following this decision certain new ideas came 
to him while he was asleep 

In his dream he took a ride in a successful airship and 
made minute notations as to its construction. When he 
woke the next morning he remembered the valuable infor- 
mation which came to him in the vision, and hastily jotted 
down the seerets of his imaginary invention. Then he 
began work on drawings. 


— @— — 

AN INCIDENT ON THE “INDIANA.”’—A good story 
has recently been told of an incident which happened 
when Admiral Evans was in command of the Indiana. An 
old-time blue-jacket was brought before Captain Evans, 
char zed with getting food out of a mess chest outside of 
meal hours. This getting food for night watehes is a 
con aan sa8 strong desire on the part of blue-jackets 
sboard ship. 
Captain Evans asked the man what he had to say, and 
the man, sizing up the delicate situation, said: 


‘PATENTS that PROTE! cT— 


ur 3 books for leventors mailed f 6 cts. stamps 


0 
R.S. &A. B. LACEY, Washington, ‘0.6. “Estab. 1863. 


Ge We give you proor of the money value of the 


patents we procure.—L. & L. 
PATENTS 
WATSON E. COLEMAN 
Registered Patent Attorney 


626 PF Street, N. W. WASHINGTON, D. Cc. 
Advice and Book Free; Highest References; Best Services. 


patents un- 


Don’t Send a Dollar °" 


‘Captain, I didn’t take no food out of the chest. Why, y wing have 
Captain, there weren’t any food in that chest! 1 looked read the book we will send free on request. 
in the chest, and, Captain, I met a cockroach coming out BENJAMIN & BASSETT, 
of that chest with tears in his eyes.’’ 514 F Street Washington, D. C 


ATENTS PROCURED 
OR NO FEE FREE 

AMPHLET FREE 

ROMPTNESS ASSURED 


WRITE US IF YOU WANT RESULTS 


COCHRAN & CO., 


Room 40. Endersed by 50 Members of Congress 


ATENTS 


secured or fee returned. WRITE FOR $5.00 Free 
a discount on Attorney's Fee. Free report 
s to patentability Send sketch of your invention 


HIGHEST REFERENCES 
LONG EXPERIENCE A A. BOSWELL & C0. 


Please Mention Popular Mechanics 


|| 
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PATE NT Secured Promptly and with special regard 
to the legal protection of the inventioy 
HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST 


C. L. PARKER, Patent Lawyer 


Patents, Caveats, Trade Marks, Copyrights, Reports as to Patentability, Validity and 
Infringement. Patent Suits Conducted in all States 


REFERENCES: American Tire Co., Lippincott Pencil Co., Automatic Vending Machine Co., International O y 
ing Machinery Co., Globe Machine and Stamping Co., Metal Manufacturing Co., Builders Iron Foundry, Morgan Mone 


and Engineering Co., Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Mey! Co., Oakes | 
0., 


Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy Box Co., Iron-Ola By-Prod 


ucts Chemical Co., Alabama Brewing Co., National Offset Co,, Antiseptic Supply Co., Floor Clean Co., Fat Products Refin- 


ing Co., Richmond Electric Co., Railway Suriace Contact Supplies Co., National Electric Works, Modern Electric Co. 


Mr. Parker on November 1, 1903, after having been a member of the Fxamining Corps of the U. 8, Patent O 
five years, resigned his position as examiner to take up the practice of patent nw, ” ree 


Address 210 McGILL BUILDING - - - - WASHINGTON, D. ¢, 


PATENTS 


TRADEMARKS AND COPYRIGHTS 
SECURED OR FEE RETURNED 


Send model or sketch and description of your 
invention for free search of the U. 8S. Patent 
records. 

Jur Four Books mailed Free to any address. 
Send for these books; the finest publications ever 
issued for free distribution. 

HOW TO OBTAIN A PATENT 

Our Illustrated eighty page Guide Book is an 
invaluable book of reference for inventors and 
contains 100 mechanical movements illustrated 
and described. 

FORTUNES IN PATENTS 

Tells how to invent for profit and gives his- 

tory of successful inventions. 
WHAT TO INVENT 

Contains a valuable list of Inventions Wanted 
and suggestions concerning profitable fields of 
invention. Also information regarding prizes 
offered for inventions, among which is a 

PRIZE OF ONE MILLION DOLLARS 
offered for one invention and $10,000 for others. 
PATENTS THAT PAY 

Contains fac-similes of unsolicited letters from 
our clients who have built up profitable enter- 
prises founded upon patents procured by us. 
Also indorsements from prominent inventors, man- 
ufacturers, Senators, Congressmen, Governors, etc. 
WE ADVERTISE OUR CLIENTS’ INVENTIONS FREE 
in a list of Sunday Newspapers with two million 
circulation and in the World’s Progress. Sample 
Copy Free. 


VICTOR J. EVANS & CO. 


(Formerly Evans, Wilkens & Co.) “Popular Mechanics” 


Main Offices, 615 “F” Street, N. W., Washington, D, C. 


Protect Your Idea! 


TWO BOOKS: 
84-Page T HAT PA Y Ame National 
” “Your ness will have ‘ashington, C. 
“Inventor Ss Guide my personal — y,, | Little Giant Hay Press Co., 


——— AND ——— oe Vo Dallas, Texas. 
76-Page “Proof of 


Gray Lithograph Co.. 


Fortunes in Patents” 39> SPECIAL OFFER: Send sketches or model and New York City, N. Y. 
[3 description of invention for FREE SEARCH of Farmers M'f'¢ Co.. 

“What and How to Invent” Patent Office Records and papers as to patentability. Norfolk, Va. 
You will save TIME and MONEY. 


New Era M'f'g ©o., 
Fairfield, Iowa. 


Trade-Marks, Copyrights 
Prints, La 
Registered 


The Parry Stationery Co., 
Expert—Prompt Services. Highest References Otte, 
ADVICE FREE Registered Patent Attorney 
- —- Patent Lawyer, (Patent Litigation) | gel] Show Print Co.. 
Correspondence Solicited 1171 F St., Washington, D. C. Sigourney. Ia. 
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POPULAR MECHANICS 


GEARS 


INTERNAL and 
EXTERNAL of all kinds 
Ask for Catalog 


**Treatise 
on GEARS"’ a2 dollar 


Philadelphia GEAR Works, Inc. 


GEO. B. GRANT, Pres. & M. E. Philadeiphia 


REGAL MODEL WORKS 


J.T. H. PATERSON, Prop. 
- 192-194 S. CLARK ST., CHICAGO 


Grant's 


nd Inventions Developed and Completed, ‘Ete. 


MODELS 


EXPERIMENTAL AND ELECTRICAL WORK 


Inventions Designed and Perfected 
High Class Exhibit and Working Models. 
Model Supplies, Patterns, Dies, Tools, Gears 
Write for Catalog. 


WAGNER MODEL WORKS, Office & Works, 9 Mehawk St., Chicago 


ADVERTISING SECTION 


INVENTORS 


Our Brain Belongs To You 


a paar) many over mechanical difficulties, Our 


All we want in return is te balld 
wo facture sheet 


our Nes 16. 
A. NACKE & SON, 240 S. 9th Street, Philadelphia, Pa. 


ST. PAUL PATTERN AND MODEL WORKS 


cinds ot WOOD and METAL PATTERNS 


Machinery Patterns a Specialty. Models for Inventors 


123 West Third Street ST. PAUL, MINN. 


and can turn out your} 
possibly do it you 
mates on dies, 

im quantities. 


Metal Specialties ae Co. 


18-24 W. Randolph St., Chicago, U.S.A 


Let Us Make Your Metal Parts 


We make anything to order —Stampings, 
Sheet Metal work—anything a good machine- 
shop should do—we do— because we're good 
ones. We publish a Silent Partner.” 

a sample copy. Write u 


THE GLOBE MACHINE G& STAMPING Co. 
3610 Hamilton Aveaue, N. B. - Cleveland, Ohio 


Ask for 


F KONIGSLOW STAMPING & TOOL 


CLEVELAND, Oo. 


DIE MAKERS. HARDWARE SPECIALTIES 


THE INVENTOR’S UNIVERSAL EDUCATOR 


TELLS ALL ABOUT PATENTS, 
HOW TO SPCURE THEM. HAS 


600 MECHANICAL MOVEMENTS 
also 50 PERPETUAL MOTIONS 


Every inventor should have a copy. Price $1.00 by mail. 
Address-——- 


F. G. DIETERICH, Ouray Bidg., Washington, D. C. 


Let Us Be Your Factory 


We manufacture Novelties and construct Special Ma- 
chinery to order; do Model and Experimental Work also. 
Write us today about that Idee. Our advice and prices 
free for the asking. 


ACORN BRASS MFG. CO. 
51 North Peoria Street CHICAGO, ILL. 


INVENTIONS PERFECTED 
CATALOGS FREE SEND 4¢STANPS 
UNION MODEL WORKS. 


[MODELS and GEARS 


191 South Clark St., Chicago, Ill. 


HOW TO MAKE AN EXPERIMENTAL WIRE.- 
LESS TELEGRAPH OUTFIT 
By A. Frederick Collins. 

Fall and detailed instructions. Price, 2% cents, postpaid. 
Popular Mechanics, Book Dept., 225 Washington St, Chicago 
STEEL STAMPS FOR MARKING ALL ee 

‘C3 


KINDS OF INITIAL STAMP G6OCrs 
MONOGRAM - $1.°° 


STEEL ALPHA 
E.PEASE WINCHESTER, N.H. Boox Free 


WORK 


MODELS 
TOOLS 
NATIONAL STAMPING AND 


153-159 5S. Jefferson Street, Chicedo, ti. 


SPECIAL 
MACHINERY 
WORKS 


THE WIMSHURST, MACHINE, How To Make and Use it 
by Alfred W. Marshall 

ok on the construction and Wimshurst 

ine phy, and other Static 


al liz iu r ‘rice ost paid 


SETS OF CASTINGS _OF 
_ MODEL. ENGINES 


When You Want Anything and 
Don’t Know Where to Find It, 
Write Popular Mechanics. 


Please Mention Popular Mechanics 
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Working Models; Experimenta Work; Special Machinery; Matal We have one of the beat equipped shops in the United States 
Specialties; Electrical Mechanism; Mechanical Motion; Instru- work for you Cheaper than you can 
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THE CARTRIDGE COIL 


get the name from the fact that they are made so as to permit 

the replacement of all parts that heretofore have been a mystery 

ow beni Any part can be replaced in five minutes and are 
e. 


PRICE $6.00. Order now. Every Coil is Guaranteed. 


WIRELESS TELEGRAPH COILS ARE SUPPLIED IN CART. 
RIDGE FORM. 


THE CHICAGO COIL COMPANY 
30-34 La Salle Street | CHICAGO, ILL, 


ELECTRIC POWER 
MOTOR 


Agents SOC 
Empire Electric Works 
841 Bridgeport, Conn. 


ELECTRICAL SUPPLIES 


RUNS TOYS 
FUN FOR BOYS 


Three Sizes 


FLECTRIC ENGINE, Prices, $1.00 ana $1.25 


AMUSING AND INSTRUCTIVE 


Any good Dry Battery will run them for éays—24p.1 || Can YOU Square the Circle 


Free catalogue, 24 P., 168 pages, ‘Something Electrical 


> POOR COAL MADE USEFUL.—‘‘The tests which are 
=9 now being carried on at Denver, Colo., by the government 
<5 are a part of the general inquiry concerning the most eco 
13 nomical manner of utilizing each type of coal tested,”’ sald 
“65 Joseph A. Holmes, chief of the technologie branch. “By 
"3 2°00 far the greater part of the waste of the fuel resources 


Magneto Call Telephone, each 
Battery Call Telephone, each . 
Floor Tread for Servant’s Call 
Burglar Alarm Trap ..... 
Adjustable Thermostat.. 
Early Riser Alarm Clock 


for Everybody,”’ contains 1,000 specialties with net prices. MATHEMATICALLY IMPOSSIBLE 
few of $1.15 With devi fasci 
cureka Telegraph Instrument........... M8. i ZZ 
High Grade Giant Telegraph Set. oo « 8.36 ascinating P you 
Pony Relays..........0.sessees bees .. 1.50 entertain and bewilder your friends. Send 10c to 
Standard Th CIRCULAR ARE 0 El 
Snapper Sounders...... eo oo ofl 
Magneto Testing Bell......-..... 825 e QU izabeth, N. J. 
One Man (Foot Tread) Magneto Testing Bell -. 5.50 =. a —— 
Pony Telephone Receiver..........+... ‘ 

8 


wh. ~ . is found in our methods of consuming coal. Andrew Car 
ipo = negie gave the situation at the recent meeting of the cover 
Electric Window Tapper Outfit .. 1.00 nors, when he said that ‘of all the coal burned in the 
Anti-Doc Medical Apparatus.. .. 2.00 power plants of the country, not more than 5 per cent to 
Electric Hair Brush.............. , 10 per cent of the potential energy is actually used, the 
Red Seal Dry Battery, guarant 20 remaining 90 to 95 per cent being absorbed in rendering th: 
Hi-Up Dry Battery, guaranteed. "5 smaller available in actual work.’ This condition of affairs 
Elite Pocket Battery Ammeter 2.00 is compelling the United States government to find greater 
Marine Primary Spark Coil... 1.% efficiency in the utilization of the coals and no more promis 
Mesco Jump Spark Coil.......... 4.00 : — 

Ignition Switch Removable Leve 50 

Vest Pocket Flash Light... 60 


oa MANHATTAN ELECTRICAL SUPPLY CO. OUR NEW ALOG— . ELECTR 

New York—17 Park Place Chicago—188 Fifth Ave. CAT 100 PAGES OF ary 
Flash-lights to Dynamos. Containing also 

rm the largest assortment of unexcelled German 


toys. Highest Quality :-: Lowest Prices. 
ECTRIG J. J. DUCK, TOLEDO, OHIO. 


FOR BOYs PALMER MOTORS 


Sen amp toda Loa 1% to % Horsepower; One, Two and Four 
, a ot y tercur 80-PAGE CATA a Jump or Snap Spark Ignitien; Two 
big book of and descrip- or Four Oycle. Send fur Catalog. 
tions of hundreds of EL: > » LAMPS, TEL- 

EPHONES, RAILWAYS, MOTORS etc. Something electrical for PALMER BROTHERS, Cos S con, 
On New York, 242 Pourth Ave. Philadelphia, The Boorse 
Voltamp Electric Mig. Co., Voltamp Block, Baltimore, Mg Boston, 8 Union St. Portland, Me. , 45 Portland Pier 


ARBONIZER | 


TH nT. uG tear, and engine always in prime condition. I er 
The WE GEN VER FIRE SPARK Pt percent. does not handle will sh'p direct at $1.50 per quart. Worth 


The Racing Machine Plug. Right in center of combustion, al- its weight in guild. Send for Catalog. 


lowing explosion to travel in all directions at same time. GENERAL ACCUMULATOR AND BATTERY Co. 


Plug is al kept cl by inrushing fresh charge. 4 
Samples at $1.00 each for limited time. 124 Second Street Milwaukee, Wis. 
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ELECTRICAL TOYS BOYS 


SOME ee Scientific ELECTRICAL Novelties 


EVERY boy in thecountry can easily own a railroad, 
Costs little and pays big dividends in fun, Our 
Models of Lecomotives, Trains, Trolley Cars, Dynamos, 
Lamps, etc., are practical and durable inventions. 
Equipped with dry batteries, no acids or liquids used, 
perfectly safe and harmless. Electrical toys instruct 
as well as amuse. 


Catalog B, fully illustrated, quoting low prices—SznT Free. 


THE CARLISLE & FINCH 22: 


262 E. Clifton Ave., Cincinnati, Ohio 
Largest Manufacturers Electrical Novelties in the World. 


DYNAMO-MOTOR $3.50 
(A Dynamo and Motor in One) 

As a dynamo, it will light four 6-c. p. lamps easily; 
ope ate induction coils; charge storage batteries; 
decompose water; electroplate, etc. As & motor, 
will operate sewing machine, jewelers lathe, emery 
wheel, circular saw, advertising devices, and other 
useful appliances. 

Send stamp for catalog, Nos. @ and §0 of new 
things electrical. 


ARROW ELECTRIC CO., 
103 South Canal Street, Chicago, 


Something New 
In Steam 


1-10 H. P. 
Send 3 cents in 
stamps for 
catalog 
THE MINIATURE ENGINE 
MFG, COMPANY 
Elgin, Ilino’s 


ELECTRIC ENGINE 


With Battery 
allreadytorun 


This is a wonderful engine. 
ward or forward. 3,000 revolutions a minute or as 
slow as you wish. Will run all sorts of mechanical 
toys. Every boy wants one of these electric engines 
and I will give you one if you will do a few minutes 


It runs either back- 


easy work for me. 


Write me today and I will send 
you full particulars. 


coals before they are us 
The recults of the tests at the fuel plant show a re- 
duction in ash of 20 to 60 per cent and a reduction of sul- 
phur of 10 to 50 per cent. One raw coal containing 5.05 
per cent of sulphur had, after washing, 2.47 per cent. 
The ash in a raw coal containing 42.56 per cent was re- 
luced by washing to 29.67 per cent. These results indicate 
that ¢ oals which in their raw state are utterly unfit for 

eaming purposes can be made fairly good steaming coal 
ty washing, and that coals unsuited for coking can be 
made available in the same way 

The United States geole jeal survey has just issued a 
bulletin on the washing — | coking of coals, giving the re- 
sults of experiments along these lines. 


Holley Carbureters, $2.25 


We have a stock of 1907 Medel “ 
run on manufacturing order. 
on automobile, marine or 
Terms: Cash with order. 


HOLLEY BROTHERS C0. 


” 1 in. Carburetors, over- 
ill give excellent results 
ry gasoline motors. 


DETROIT, MICH. 


ELECTRIC DYNAWOS and MOTORS 


Send for Catalogue No. 43 


KESTER ELECTRIC CO. 


Terre Haute, Ind., U. S. A. 


ing field has been found | ,than in the washing of these j 


A. M. Piper, C, 637 Popular Bldg., Des Moines, la 
WATER MOTOR £98, 


A HUMMER 
Runs at high speed and is very powerful— 
bas multiple cone cup wheel 3 inches in dl- 
ameter—can be attached to any faucet— 
sample prepaid 50c. In ordering state 
kind of faucet and give diameter. 


EMPIRE ELECTRIC WORKS 
641 Bridgeport, Conn. 


ELECTRI | 


LANTERNS, BATTERY 
electric we have it. Big | 


NOVELTIES. 
OHIO ELECTRIC WORKS, Cleveland, Ohio 


200 Free. If it’s 
The World’s Headquarters for Dynamos, Motors, Fans, Toys, 
Batteries, Belts, Bells, Lamps, Books. Und:rsell All, Want Agents. 


THE 


White Eagle Electric Motor 
Postpaid, 75c 
We make working models of in- 


ventions. Send for illustrated cat- 
alogue of Model Supplies. 


The Pierce Model Works 
Bldg.’ 85 Sth Ave. 


Demonstrated 


Faet C. F. SPLITDORF 


A Any motor that requires electrical ignition can be operated more Telably more 
economically and better with SPLITDORF Ignition Apparatus than with 

any other kind. Ask Dept. M for catalog. 

Walton Ave. and 138th St. 


NEW YORK 
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MECHANICS 


UNITED STATES AND FOREIGN PATENTS 
TRADE MARKS 


MR. INVENTOR: 
EVERYWHERE, U, S. A. 


Dear Sir:—In reference to getting a patent on your recent invention we be 
to say that unless you have made a real improvement over other devices or machines 


Chicago, Ill., Oct. 5, 1908. 


of a similar character, you had best not spend any money for a patent. Unless 
your ideas can be covered by a patent that cannot be easily evaded, and unless 
there is a probable commercial demand for such an invention, don’t try to get a 
patent. If you want to know whether your invention is new, safely patentable 
and likely to be a money maker, write to us before you have spent any money on 
models or patents, and tell us what you have invented. 

If you want to know how to protect your invention before getting a patent, 
how to sell your patent when obtained, and other information that will save you 
money and worry, write for our booklet containing plain truths about Patents. 


Branch Office, 
514 F Street, 
Washington, D. C. 


Yours truly, 


POPULAR MECHANICS PATENT BUREAU, 


225 Washington Street, 


Chicago, Ill. 


You Are Losing Money 


 FLITCRAFT 
SAVINGS BANK 
CLOCK 


You must put a coin in the clock 
each day or you cannot wind it. 


This is a novel combination of an alarm 
clock and savings bank, provided with a 
coin chute, also automatic locking and 
unlocking mechanism. The clock in its 
normal condition is locked, and cannot be 
wound until a coin *s deposited into the 
slot. Within a brief period after it is 
wound, the clock is automatically locked 
again and cannot be wound until another coin is deposited. It runs 
24 hours after each winding. It takes nickels, dimes and pennies, and 
holds over eighty dollars in dimes. 


Pat. No. 775058 


Employes in factories or shops can become agents for this device 
selling it to the other employes 


The first application with remittance for single clock from each 
factory secures the agency for that factory. The same applies to 
each shop. 


Mention the factory or 
selling right. 


Single Bank Clock $2.50, F. 0. B., Chicago, Ilinois 


FLITCRAFT SAVINGS BANK CLOCK C0. 


1307 Marquette Building, CHICAGO, ILL. 


shop in which you want this exclusive 


VANADIUM STEEL CRANKS 


Also connecting rods, proven by actual tests to be 
superior to drop forgings. 


We have installed special machinery for finishing 
cranks and connecting rods in all sizes and quantities 
either from your patterns or from drawings, You 


can save cost of dies and get prompt service. Write 
for prices on your requirements. We also make the 
best grade of crucible steel castings on the market. 


NEW PROCESS STEEL CO. 


93 RIVER STREET, MARSHALL, MICH. 


STEEL 


snass 


BALL BEARING 
All.Steeland Rubber. Tired 
Skate Rolls 


“Knipe” Pat. 


BALL BEARINGS 


1-4 in. Shaft and up. 
Ne fitting, just push them on. 
10 ets. in stamps for sample. 


Pressed Steel Mfg. Co., 454 The Bourse, Philadelphia, Pa. 


Please Mention Popular Mechanics 
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We nowattach an electric motor to the famous 
1900 Washer. It operates the wringer, too. 

Connect it with a light fixture, as you connect 
a table lamp. Turn on thecurrent as you turn 
on the light. 

The Washer then operates just like our hand 
washer, only you don’t need to touch it. 

When the washing is done,move asmalllever, 
and the motor connects with the wringer. The 


Send No Money—We Pay Freight 


POPULAR MECHANICS ADVERTISING SECTION 


Electricity Now Does All the 
Washing and Wringing 


one motor, operating both the washer and 
wringer, does every whit of the work. 

Please think what that means. The hardest 
drudgery there is about housework done by 
two cents’ worth of electricity. 

Servants happy; laundry bills saved; clothes 
lasting twice as long. For the “1900” does wash- 
ing better than any other method known. 

vow electricity makes the washer go. Doesn't 
that sound like a new era for women? 


This outfit does just as we claim. Does 
all of the washing, all of the wringing. Does 
the work betterthan you can do it by hand, 
Does it with less wear on clothes. 

The facts, we know, seem too good to be 
true. So we propose this: 

If you are responsible, we will send you 
the Washer, Wringer and Motor, all on 30 
days’ trial. We will prepay the freight. 

You don’t invest a penny—don’t commit 
yourself at all. Do four washings with it. 
Try it on dainty things, heavy things,every- 
thing. Then, if you think that you can get 
along without it, we will take it back, 

Your 30 days’ use will be free, 

You have no obligation whatever. Treat 
us just like a dealer who shows you a 
washer. If you don’t want it when the 
month is up, simply say so. 


But don’t go on washing in the old way 
without knowing what this method meansto 
you. Women have no right to do such hard 
work when electricity can do it for them, 

Send first for our Washer Book, to know 
allaboutit. Then, if you'll try it, just tell 
us to send it on. 


Please send for this free Washer Book— 
how—before you forget it. 

A post-card with your name and address 
sent to us foday brings you the book by 
return mail, postpaid. 

Address—The 1900 Washer Co., 8234 Henry 
St., Binghamton, N. Y. 

Or—it you live in Canada, write to the 
Canadian 1900 Washer Co., 355 Yonge Street, 
Toronto, Canada. 


AnlIdeal Kitchen Grinder 


(sent on trial) for $3.80 


Specially designed for 

rinding nuts and all 
Finds of sticky and 
buttery substances. 
Pulverizes dry prod- 
uct; makes fine 


PEANUT BUTTER 

Special plates and 
crushers for different 
kinds of grinding. Nut 
Cookery Recipe Book 
FREE with each mill. 

ond for descriptive 


Faucet WATER MOTORS 


Complete with emery wheel, buff $2" 


wheel, pulley to run sewing and 
washing machine, polish. Insome 
cities where we have no agente, 
and where the water pressure is good, a 
sample motor will be given free; apply 
at once if you want to make some extra 
money, or if you can devote your whole time, 
liberal salary and commission will be paid. 


ALCOHOL STOVES, LAMPS AND FLAT IRONS 


ENGINEERS WANTED 


to send for catalog of Indicators, Re- 
ducing Wheels, Planimeters. Address, 


LIPPINCOTT M. S. CO., 


Newark, $8 $3 New Jersey 


and 
up 


will give you all 
farm or country 


and healthful li 


CHICAGO, 


ake Tour Own 


be left running for hours after starting without attention, and 
stopped by pressing a button. 


not consume the life-giving oxygen in your rooms 
as do lamps or gas. Same engine runs pumps and 
other machinery. engi ‘ 
gas, gasoline, kerosene or distillate, 
Cut out complete advertisement and send for 
special catalog No.C A 449 


Fairbanks, Morse @ Co. 


Electric Light 
A Fairbanks = Morse 
Electric Light Outfit 


the light, water and power you need for your 
place, at asurprisingly low cost. Engine can 


The safest, most convenient 


ght known. Itis restful tothe eyes and does 


Engine operates on 


iLL. 
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POPULAR MECHANICS ADVERTISING SECTION 


JUST PUBLISHED 


Shop Notes for 1909 | 


VOL. 
224 Pages, 461 Illustrations 


Containing matter entirely different from } 
volumes I, II, II] and IV and comprising , 
plainly written, labor-saving “kinks” and | 
mechanical information for practical men. 
Complete your set by adding the new volume to it. Price 50c of all || 
newsdealers, or sent postpaid upon receipt of price by the publishers: 


POPULAR MECHANICS COMPANY 


225 Washington Street, | CHICAGO | 


Shop Notes Sets, 5 Volumes, $2. 50, 


The Five Volumes Contain 1092 Pages, and 2517 Illustrations 


These books are a perfect gold mine of information for every one interested 
in mechanics, or who uses tools for pleasure or as an occupation. Of equa! 


value and help to the professional mechanic and the amateur. 


This set comes in a handsome black case, and is acknowledged to be ar , 
unequaled value among works of its character. | 


Vol. I. Shop Notes for 1905 j 


200 pages; 385 illustrations 


Vol. Il. Shop Notes for 1906 


228 pages; 555 illustrations 


Vol. Ill. Shop Notes for 1907 


228 pages; 580 illustrations 


Vol. IV. Shop Notes for 1908 


212 pages; 536 illustrations 


Vol. V. Shop Notes for 1909 a 


224 pages; 461 illustrations 


~ 


SHOP NOTES 


| Vol.Iv- SHOP NOTES 
Vol. SHOP NOTES 
Vol. SHOP NOTES 
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Your dream 


Dreams are slumbering ambitions waiting 
for opportunity. Opportunity is a force, 
visible only to those who are ready to grasp it. 
Your opportunity is right in front of you— the 
firm is just waiting for you to prove up. They 
don’t care who you are—it’s what you are. 
A better position is waiting for you—more pay shorter hours— 
cleaner and easier work authority just what you have been cr 


forward to and dreaming about. ARE YOU PREPARING YOURSELF FOR THI 
ADVANCE ? Training will count then. Your hours of **lamp study ’’ will be rewarded. 


If you are built of the right timber, if you have been improving yourself instead of idling away 
your leisure hours, you will be ready when the 


call comes. 
Our ‘** Home Study ”’ course is just what you 


need to occupy your time during the long winter even- 
ings. Bright. pleasant, interesting studies that will rest 
you after a hard day at the shop. The lessons are 
never long enough to tire. They are written by 
practical, technical men. 


FREE INFORMATION COUPON 


Fill in and mail today. 
American Sch i of Corre dence: 


Please send me FREE 200-page hand-book, I 
am interested in the course marked “X." 


...Electrical Engineering ...Telephone Practice 
...Mechanical Drawi.g ... Telegraphy 
...Mechanical Engineering ...Sheet Met. Pat. D’ft'g 


Pick out the course that suits your taste and present 
employment — put your “X™ before it today with a 


determination to make every spare moment count until 


your DREAMS ARE REALIZED 
WE HELP MEN HELP THEMSELVES 


American School of Correspondence 


CHICAGO, U. S. A. 


...Oivil Engineering 
Stationary Engineering .. 
... Structural Engineering .. 
... Architecture 

... Structural Drafting 
..-Hydraulics 


Please Mention Popular Mechanics 


...Heat, Vent, & Piumb. 

. Locomotive Engineer’ g 
- Textiles 

...College Prep. Course 


(fitting for entrance 
to engineering school) 
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Saving Catalog Free 


Plumbing and Heating Material Direct to the 4 
. IN ONE MONTH WITH 


Consumer at Factory Prices . 
NEW WONDERFUL INVENTION 


Our perfect ALL IRON PIPE system of plumbing will enable > 
any handy mechanic to install the material on farm or incity, m 
Send us a list of your needs. All we ask is an opportunity to pi 
figure on your wants. We carry everything necessary for ip- 
stalling this class of work, Soil pipe, lead and water pipe t 
Best thing every happened for humanity. and fittings of all kinds, ete. All goods are brand new and i 
Causing great excitement. Said to be 
WORLD’S GREATEST MONEY-MAKER. 
Here’s proof--Read what others have done, 
are doing ina new field. ‘My sales $1,200 
monthly,’”’ writes M. G. Stoneman, Mont. “I 


bigh grade. T 
make $100 daily,”’ writes J. Sevegne, N. Y. 


**$50 in 4 hours” writes W. A. Macoubrie, 


Kans. Hundreds men and women actually y tH 
Kitchen Sinks THis Complete = | 


making $50 to $100 weekly. You can—its 


| 
= 
easy. Start as they did—at 
re) home or traveling—all or part 
4 time. EXPERIENCE UNNECES- All kinds of Porcesin Eoam-  Glaset Outfit Complete Bethroom Outfits 
SARY. Don't be hard up, out of from $24.50 to $125.00 
employment, or forever slaving with of HEATING PLANTS 
to enrich others. Be indepen- scription, both for corser OF cut for Doa’t think you cannot 
welcomed,everywhere. LETUS tilt you get N 
- START YOU showing, taking or- Im; roved Rotary Wash- Special price for first plant 
< lens Portable Bath apparatus. Underwriters, “They are a lictie THI 
Nothing like it. Makes ideal 
bathroom whereyer water in = 
any form exist. God-send to 
HOME WATER WORKS We cond FREE 
home! Sun proof, frost-jro Promgs extention. 
at $40 and up. Quick shipment wi 


sure. World unsupplied. 
No competition—exclue 
sive territory. Price 
complete, $5.00 and up. Send card 
today for remarkable offer. Vaiuable booklets, Allfree 


THE ALLEN MFG. CO. 14296 Allen Bidg. Toledo, 0. 


Money refunded if not sat- 
isfied, 


. in time for this for 
winter. 


Central Machinery & Supply Co. 


547-59 S. State St., CHICAGO IN 


HERE'S TO DAD.—*'We happened in a home the other 
a night, and over the parlor door saw the legend worked in 


letters of red, ‘What is home without a mother? 
rt ane sy Cc “Now, what’s the matter with ‘God bless our dad’? He 
gets up early, lights 


the fire, boils an egg, and wipes 


Exquisite Photo T P i ts as ge Ke dawn with his boots while many a 


Size 7 x 10 “Dad buys chickens for the Sunday dinner, carves them 
xz, himself, and draws the neck frem the ruins after every 
These pictures are beauties — they must one else is served. ‘What is home without a mother? 
be seen to be appreciated — the MOST Yes, that is all right; but what is home without a 

EXQUISITE PORTRAYALS of father? Ten chances to one it is a boarding-house, father 


6s“ bd 9 is under a slab, and the landlady is the widow. Dad 
Woman Beautiful here’s to you; you’ve got your faults—you may have lots 
of ‘em—but you're all right, and we will miss you when 

eve in one ‘tion. e » 

full set of 12 complete, together with 160 you're gone."’—Cracker Quality. 

lifelike miniatures of other beautiful art 

pictures for only 5O0c, coin, stamps or Money 

Order. Money returned if not satisfied. 


Send today, to 
FLORENTINE ART CO. PHOTOGRAPHS 
Dept. U 12, 456 Irving Park Ave., CHICAGO. 
FRE Order at once and we will include WANTED 
an extra picture in colors — 


“The Bather”’ absolutely complimentary. 


Photographs of new and interest- 


ae W ing subjects, suitable for publication 
OR =< onderfully in this magazine, may be submitted 
Elastic ! to its editor and those accepted 
i . ill be paid for promptl 
Page Fences ‘give and take” P P 
but 25 years = 
mee wove 
4 fence has it! This fn the fabric. Ne Editor Popular Mechanics 
4 Centennial of Page Fence. “Jubilee” book FREE. 225 Washington St. Chicago 
4 Page Woven Wire Fence Co., Box 128 Adrian, Mich. 


Cents aWeek for Light, and Bright Rooms Nien’. 


Most economical way to have bright, cheerful rooms—either Homes, Stores, Offices, Schools, Churches 


SUN INCANDESCENT GASOLINE LAMP 


100 candle power each burner. Bracket, pendant, chandelier styles; handsome, durable. The Sun Outshines Them 
All, Satisfaction or Money Back. Systems by Hollow Wire and by Gravity 
Agents Make Fine Commissions, Write for Catalog. 


304 Market Street, Canton, Ohio 


SUN VAPOR LIGHT CO, 
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§ Which Price Do You Pay? | Have an Even Heat 
All Winter 


‘ ng, showing and selling furniture in the ordinary way 
m an doubles the cost, Freight on assembled, finished 
IT MEANS HEALTH 
IT SAVES TIME AND WORRY 


< high; store rent is high; salesmen’s commissions, 

a vages and dealers’ profits must all be added, You pay 
This Automatic Regulator will actually 
keep your house at an even beat whether 


the retailer’s—you save them by buying of us, Here 
the weather outside be at zero or above 


i ect lesson, 
freezing. You, or anyone can easily attach 


This “Come-Packt” Morris Chair in Quartered Oak 
S30days it to any furnace, bot water or steam 


sndsome Miss Costs you at anv store 2 
(and good value) 5 
Design with Chase 
to try, boiler, gas or Steam valve, It does not mar 
60 days the walls in any way. 


The dealer has to pay for it, de- 

Leather Cushions $15.50; the price to the jobber 
to pay When fixing the fire at nicht, you close the front 
damper, set the clock for any time ye » in the morning. 


or wholesaler is $14.00; BUT the 
‘‘Come-Packt plan saves still more, 
e wills 
and we will sell DIRECT It will then automatically open the that the house 
will he warm at getting up time ermostat will posi- 
tively keep an even temperature without variation All you 


TO YOU, ready to set $419°° 
have to do is to put the coal on and forget it No getting up 


early in the morning to fix the fire to warm up 


Great Saving 


up, at 


YOU SAVE $14.50 on this one p'ece 
by the ‘‘Come-Packt’ way of buying 
furniture of us, FLAT. instead of 
assembled You put in the fastenings 


and add the stain for finishing. No chance for a doubt F 1 B ll 
No. 1 when we say ‘‘Solid Quarter-Sawed Oak You see what on ue i Ss 
you get, for everything comes ‘‘in the w hite Prices 


e everything needed to quickly and easily put togethe: and finish. 


THIS$1 8 LIBRARY TABLE 


Solid Quarter-Sawed Oak, complete 
wit ur pew invention the swing 


and will more than pay for itself 
in a short time Prove this for 
yourself We send it to you on 
30 days’ Free Trial «o you 
can do this If not perfectly 
satisfied —send it right back. If you 


jrawer, all fittings and $ keep it, pay us in 60 days or take 
t sts you ‘‘Come- 6 75 advantage of discount for cash 
Packt. with order. 
The instructions and illustrations in our free book- 
Practical Xmas Gifts 


let are so plain ‘hat anyone can anderstand them. 
Send for it today if you keep house, 


THE “*CHICAGO”’ 

HEAT REGULATOR Co. 
Dept. P, 

40 Dearborn St. Chicago, It. 


WRITE TODAY 
for our beautifal, oew, free Cata- 
ill of mouey-saving opportu- 
pities ia artistic, handsome Mission 
} Furniture, prices from $3.00 up. 


Your money back if you say so. 
INTERNATIONAL MFG. CO., 


This book will save you from 612 to $30 when you purchase a stove = 
or range. It explains how the best and finest stoves and ranges > | 


in the world are made, and tells you how to “know the best.’ 
HOOSIER STOVES and RANGES FROM FACTORY to USER 
Are heavily made of highest grade selected material, beautifully finished, with 
all new improvements and features. “Guaranteed for Years,”’ backed by a 


million dollars. “Hoosiers” are FUEL SAVERS AND EASY BAKERS. A child can 
operate them. Sold on 30 days free trial. Mo freight to pay. 


0G WRITE FOR FREE STOVE BOOK and Our Special FREE TRIAL OFFER 
HOOSIER STOVE FACTORY. 249 State St., Marion, indiana 


IT’S THE DOOR LOCKED OPEN A WATER SYSTEM 


Which protects the siding when throwin for your home at little cost. 


Water for bath, for kitchen 

coal or wood into the ESTIC cHUTE. 

The door locks itself, both open or closed. 

Positively burglar-proof. Three sizes. Pressure up to 150 pounds. 
Catalogue free. 


jestic Furnace and Foundry Co. ' 5 93 RIDGE BLOCK 
Huntington, Indiana Kansas City Mo. 


PLUMBING AND STEAM GOODS at wholesale direct from the maker to 
the consumer, saving y u from 30 to 75 per cent. Bath room outfits complete, 
$24.95 and upwards. Our all iron pipe system of plumbing will enable any 
handy mechanic to install the material. Get our figures on complete Heating Outfits 


John Hardin, 4533 Cottage Grove Ave., Chicago 


4% Century at present Location Write for Catalogue 


| BUY PLUMBING SUPPLIES 
| AT WHOLESALE 


Will save you 30%. Don’t 


up-to-date and complete lichting 
on the market. Beautiful fixtures for 
e high candle 


pay retail prices. Full stock 
on hand for prompt shipment. Send for 
free catalog. KAROL 
235 W. Harrison Street. CHICAGO 


terms aod te 


free 
SUPERIOR MPG. CO 
299 Second St., Ann Arbor, Mich 
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“Leader” 
ri 
for Furnace Work 
The Hess Method of warming Houses, Churches, Schools and Stores 


is far superior to steam, hot water or other systems and costs much less to 


install and maintain. We guarantee this in every case. You take no risk. 

The responsibility for what we sell you and how it works is allonus. We have to make good. 
You pay us nothing unless everything you buy of us is satisfactory and does exactly what we claim 
We can satisfy any owner, builder or contractor that the Hess Furnaces and Furnace Supplies are 
what they want, Just give us the opportunity to show what we can do and are doing, 


OUR FREE TEST OFFER Heats 7 or 

We will ship you s Hess Heating Equipment, pay the freight to your station and wait sixty days for 8 R 
our pay, while you test the Outfit. If not satisfactory, you can return it at our expense. 

Hess Steel Furnace and All Supplies from Our Factory Direct to You 
to Install, We will send you a list of hundreds of satisfied customers who saved from $25.00 to $75.00 
installing their own Hess Furnace an@ Outfit, with our easy-to-follow plans and instructions. Any handy man can do 

e work. e will loan you the tools Free, 

The Hess Steel Furnace and ali Furnace Fittings and Supplies are manufactmred in our ewn factory. We sell 
direct to you at one small profit and gusranteeeverything we sell. We save you all middlemen’s profits. We make good 
absolutely—beyond hing untid satisfied ony. Our great co-operative plan 

makes you & partner our success. e explain with every estimate, Our 48-Page Booklet, just out, iliustr 
Tin Pipe gach article and giving net delivered prices, is free on request, just out, ating 


Special Heating Plans Free! 


Send usa rough sketch of any building you wish to heat and we will send you 
& detail heating plan prepared by experts. This sketch need not be drawn to 
scale, but must clear { indicate the location and size of rooms, measuring 
inside from wall to wall. Show the partitions by single lines; the doors by 
spaces in the lines; the chimney by @ square; stairs by pagettet lines; mark 
folding or sliding doors, if any. ake a separate sketch for each floor and 
mark size ofeach room in figures. This does not obligate you to buy of us. 


Send for Free Catalog and 48-Page Booklet 


HESS WARMING & VENTILATING CO., 910 Tacoma Bldg., CHICAGO i BD <i 


Moorish Design 
Wafer Side Wail 
Register and Frame. 


Flamboyant Pattern, 
Special Side Wall Regis- 
ter and Frame. 


JAPANESE OVERCOMING THEIR HORROR OF MILK 
CARPET CLEANING —There was a time when milk was regarded in Japan 
with the same abhorrence as cheese in India, says Harper's 
AND RUG WEAVING Weekly. Recent statistics, however, show that time 8 
’ : fs worked a great change in this respect, and milk and butter 
will make you a paying business. are now in great favor in Japan. Whereas twenty-five 
We sell complete line of machin- years ago not more than 1 or 2 per cent of the persons 
ery to make Beautiful Rugs from visiting a European restaurant, or eating a European 
4 old carpet. Write for particulars. meal at a friend’s house, would have thought of touching 
Ts) >) Lutter, fully 40 or 50 per cent now eat it with a reli 
REED MFG. Co. Box 309 Springfield, Ohio Dairy farms have increased notably in recent years 


Rutter, however, is a by-product at these places. It is & 
milk that they look for their profit. Milk has a curi 
history in Japan. Thirty or forty years ago it was 
horred. The average Japanese could not induce himself 
to drink it. But today many a household consumes one 
two bottles of milk daily, partly because people bh 


come to like it and partly because the doctors have reco! 
Lighting mended it as a unique and wholesome beverage. ‘Milk 
halls,’ too, are now quite numerous. Butter will probal!y 
Systems take much longer to come widely into vogue, because «f 
its expensiveness. A pound of fresh butter costs at 


A Complete Lighting | | 
System for Homes, 
Stores, Churches, etc. 


Ann Arbcr Lighting Systemsare brigbt- 
er than gas, steadier and clearer than 
electi ic light, and cust about one-tenth 
as much to operate. Each lamp gives 
300 to 600 candle | ang for less than 4 
cent papa. uel is gasoline; per- 
fectly safe. 

Price $10 up, according to number of 
lamps desired. We make inverted 
arcs especially adapted for use in 
stores, balls, factories, etc. 


WE WANT AGENTS 
" h line, Special terms 
early. Catalog and 
prices on request. 
SUPERIOR MFG. CO., 


299 Second St., Ann Arbor, Mich. L. PHILLIPS 


BEST 
HOT WATER 
RESIDENCE 
HEATING 
BOILER MADE 


Guaranteed and Sold Direct to 
Consumer ! 


Capacity of Heater nearly 
doubled without additional 
fuel by use of Center Pipe 
earrying water up through 
the center of deep fire pot. 
Heats from all sides, 


I want to sell you a heater. 
Write me today. 


, 116 Fox St., Aurora, Ib, 


Please Mention Popuiar Mechanics 
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/ Globe Wernicke 
Elastic Cabinets 


Book-Cases. 
A System of Units. 


ana 


Contains 
every device 
for filing bus- 
iness letters. 
papers etc. 

It grows with your business 
and your business grows with it. 


The Globe“Wernicke Co, Cincinnati, 0. 


_ Ask for Catalogue 
1809 M 


RAPID PROGRESS IN 


LINE CONSTRUCTION 


ONERATETOALL POINTS 


50 WORDS FOR 25CENTS 


HE Telepost lines now operating in New England 
have abundantly proved the business productiveness 
of cheap telegraphy. Since the opening of the 
lines there has been a greater daily increase in the 

number of messages sent than was expected. Cheap rates 
multiply business. 


Line construction is progressing rapidly; watch for 
the announcements of new cities opened for business 
at Telepost rates. 


25-word TELEGRAMS, any distance, for 
50-word TELEPOSTS, any distance, for 
100-word TELETAPES, any distance, for 
10-word TELECARDS, any distance, for 


An interesting illustrated booklet has been prepared, 

describing in detail the invention, its operation, its 

economy, its rapidity and its accuracy. Mailed 
without cost to anyone asking for Booklet No. 356, 


TELEPOST COMPANY 


225 Fifth Avenue New York 


Please Mention Popular Mechanics 


Red Devil 


WATER MOTOR 


DoYour Work 


An improved, patented, bucket-wheel 
construction that is scientifically and me- 
chanically perfect. The most successful 
small water motor made. Our tremene 
dous output brings the 
price down within the 
reach of every mechan- 


ic, every householder. 
Thousands are giving 
Satisfaction. Each moe 
tor tested carefully and 
fully guaranteed. 


Costs a Penny 
a Day to Run 


Furnished complete 
with pulley, belt and 
different outfits. The 
most convenient and 
economical power for 
small tools, fans, blow- 
ers, etc. Used extensively by mechanics, dentists, druggists, 
grocers, butchers, plumbers, etc. Im the home-to run 
washing machine, sewing machine, grind knives, polish sil- 
ver, etc. 


4 in, Motor on 36 in, Pipe, 80 Ibs, pressure, gives 1, 4, P 
6 in, Moter on 46 in, Pipe, 80 Ibs, pressure, gives 44 Hl. P. 
6 in, Motor on 2 in, Pipe, 60 Ibs, pressure, gives | HH. P 


No. 1492 for grinding, polishing, buffing, 
run sewing machine, bottle washer, etc. 

Price with emery wheel, buffing wheel, silver 
polish and pulley, $3.00. Motor and Pulley 
only $2.50. % horse power on 80 lbs. pressure, 
speeds 3000 to 5000 revolutions per minute. 


4 inch Motor 
with Emery Wheel 


6 inch Motor 


No, 1992 for washing machine 
and a hundred other things. 

Power for small tools. 4 horse 
power on }¢ inch pipe, 80 Ibs. 
Pressure; | horse power on Z2inch 
pipe, 60 Ibs. pressure. New net 
price, $5.00 cash with order, 


6-in. Motor and 
Washing Machine 


Money back for any reason. References: Dun’s or Brad- 
street's, Oncida National Bank, Utica. 
Write today for free booklet and illustrated sheet. 


A Water Motor makes a practical and useful 
Christmas gift. 
Divine Water Motor Company 
Dept. O Utica, New York, U, S. A. 


For the name of your local hardware or tool dealer 
we will send you free booklet on 


“THEORY AND DESIGN OF WATER MOTORS.” 


| 
| | 
j 
if 
| 
25c. 
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THIS VISE 


With Every Subscription 


Large enough to hold any moderate 
sized work. Small enough to be car- 
ried in the tool-box. Can be screwed 
on any table or work-bench. A use- 
ful household tool. Thoroughly war- 
ranted. Solid Steel Jaw and Screw. 
Special finish. Aluminum Bronze, 
Polish, bright steel. 


Are You the Owner of an 


AUTOMOBILE, LAUNCH OR MOTOR CYCLE? 


Send Now—$2.00 (Two Dollars) in payment for twelve months’ subscription and receive one of the vises as above. 


PERLIN M. READ, 903 Lippincott Bldg., Philadelphia, Pa. 


THE CYCLE AND AUTOMOBILE 
TRADE JOURNAL 


want you to become a subscriber because it gives to the reader, 
thorough knowledge on all subjects of interest to Automobile 
Motorcycle and Motor Boat pleasure-seekers, as well as to the 
business man who must eventually use automobiles for de very 
purposes. There are five or six special numbers issued 
each year. Itis the largest Journal devoted to automobiles 
in the world. It has more pages of reading matter cach 
issue than any other eutomobite publication in the world. 


Subscription, $2.00. Sample, 20 cents 


A. B. C. AUTOMOBILE 


A fine hill climber. 


ture—no repairs. Safest machine made. 
passengers. 10to12h. p. Price $600. 


Write today for particulars. 


Speeds up to 25 miles an hour. 
practical, powerful and durable automobile of its class. Is 
made easy to operate—no complicated parts—no tires to punc- 
Built for 2,3 or4 


$600. 


Most 


A. B.C. MOTOR VEHICLE CO., 3932 Morgan St, ST. LOUIS, MO. 


Motsinger Auto-Sparker 
GAS ENGINES WITHOUT BATTERIES 


No other machine can do it suecessfully for 
lack of original patents owned by us. No 
twist motion in our drive. No belt or 


switch necessary, No batteries whatever. 


fo d break - k. 
oa Water and dust-proot. ally 
MOTSINGER DEVICE MPG. Co. 
ation. Main St., Pendleton, Ind.,U.8. A. 


WORKING MODEL ELECTRIC CAR 
30 inches long. Copy of draw- 
ings and ful) description 10c, 
Empire Electric Works 
841 Bridge;-ort, Conn. 


THE AUTOMOBILE HAND-BOOK 


L. Elliott Brookes. 


New Enlarged Edition—470 pages—over 180 illustrations. 
Full Leather $1.50; Red Moroeco, $2.00, postpaid, Gives 
practical information on road troubles, motor troubles, 
earburetor troubles, ignition troubles, battery troubles, 
cluteb troubles and starting troubles, 


Popular Mechanics Book Dept., 225 Washington St., Chicago 


MOVING PICTURE SHOW AS SIDE ISSUE.—A 
seriber writes us as follows concerning his suc 
moving picture show: 

“The city in which I live has about 6,000 inhabitants 
and as no moving picture show had made its appearance. 
it seemed a good opening for me as a side issue. I had 
had no experience in conducting a publie entertainment 
but found the moving picture business not hard to handle, 
A young electrician operated the machine for me. 

“Inasmuch as I did not want to risk a great deal of 
money I concluded to rent a machine instead of purchasing 
one outright. All the money I needed to start 
$80: after which the door receipts did the rest. 
a vacant store which cost $60 a month, though I was 
not required to pay all the rent in advance. This was 
in a good location on the ground floor. had the room 
nicely papered and put in the few electrie lights necessars 
These were not expensive as the fixtures were simple. The 
operating room containing the machine and the films was 
lined with sheet iron. Chairs can be rented in case you 
do not want to buy at the start. Furniture dealers 
usually have such chairs to rent, but I rented mine from 
the local undertaker, The room comfortably seated 150 
persons. 

“The pictures were changed every night. a film com 
pany sending me the fresh supplies. I usually gave about 
six entertainments each evening, the pictures lasting 20 
minutes. Recently I added to the entertainment by im 
porting singers. Each one remained a week. ; 
me fresh talent each week with new songs. 

“The venture has proved extremely successful and profit- 
able. The admission price of 10 cents is not a heavy tax 


sub- 
cess with a 


up was 
I rented 


This gave 


for the people, and affords a profitable figure to the pro 
prietor.’’ 


$450 to $800. 
Se 


Oa’ enjoy it 


with results 


VICTOR HAND FORGED AUTOMOBILES 


14-16 H. P., Air Cooled. 
nd for catalogue describing Runabouts, 4-passenger Car, Victor Pullman 
and Delivery Wagons. 

“Tam a man 67 years of age and can run my auto up thesteep hills with ease and 
“*Have climbed nearly every steep hill around here on high gear 
K 


“‘Is the best built high wheeled machine in the as States today that I can find.” 
[VICTOR AUTOMOBILE MFG. CO., 3938 Laclede Ave., St. Louis, Mo. 


Strongest Built. 


Rev. C. W WELLS, Ong, Nebraska, 
Am more than pleased 
B. VENCILL, La Fayette, Ind. 


. M. LATTA, Two Harbors, Minn. 
GOOD AGENTS WANTED 


time—money—worry. 


AUTOLOG SENT 


Every one interested in Motor Cars or Motor Boats whether owner, dealer or chauffeur, 
will find this book very valuable. It is not technical, but in a matter-of-fact way, 
tells you everything that you want to know regarding Motors and Motoring. 

t contains 200 pages and many illustrations. The modern motor- 
ist must have it if he wishes comfort and all the accessories necessary to up-to-date 
motoring. Remember it costs you nothing—simply send us your name and address. 


KANSAS CITY AUTOMOBILE SUPPLY CO., 611 E. 15th St., Kansas City, Mo. 


FREE 


It saves 
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Write for This Book on This 
Full 18-20 -Horse Power 
Car That 
Goes The Route 
Not ‘‘an engine in a buggy” but 


, and up, accord- 
built up from highest type Chassis ing | 
carrying powerful water-cooled mo- 


tor. Speed, | to 30 miles. Goes 
average 25 miles on 1 gallon of gas- pee 


ra 
oline. 
the E 
The Invincible SCHACHT 
ach Handsome lines and finish—regular auto appearance —High wheel Efficiency 
style best for all roads—sand, mud and mountain climbing. Economy 
f first cost and long life—durability. Quick control from Steeri ihhy _ , 
Wheel—Friction drive—Double chain toeach rear whoel—Shestutely The Kiblinger offers a larger range of sty les and 
gearless and clutchless—Puncture-proof Goodrich solid rubber tires— models than any other make. The Kiblinger is 
fine paged bearinge—Schebler Carburetor, etc.—All of very highest the lowest priced reliable high wheel motor vehicle 
Re Write for prices—free hooks or Special Offer to Agents. built. The Kiblinger is not an ‘‘assembled’’ ma- 
ise Schacht Mig, Co., 2702 Spring Grove Ave , Cincinaati, Obie chine. Every part is built by us in our own three 
great factories. 
pee = es of HIGH WHEEL 
“wu —And econo- offers proven superiority in uphill speed. economy and 
my, too, in general efficiency. 12 and 16 H.P., Air Cooled, Double 
: the Cylinder, Four Cycle, Solid Rubber Tires. 
os Read this Unsolicited Testimonial: 
ac “Have had entire success with it. Have made four trips 
MOTOR of one hundred miles each, without one cent of expense, 
except olla, Have twenty-seven mile route with twenty 
> RUNABOUT hills, ranging from 16 t» 85 percent grade, I cannot give 
> Travels any road you complete expense account as I never kept it. Will 
= —up hills, through mud. ac 25 also say to any intending purchaser thatW. i Kiblinger 
ub- miles per hour. 30 miles on one will treat you right, and they certainly have the machine 
gallon of gasoline, Engine 10-h-p., 2 that goes in all kinds of roads and weather.’ 
ts Name and address on request, Write today for Catalog 10, 
ce, Also Top Motor Buggies Agents wanted, 
ad and Surries. rite for free book No, A-204 H mn’ 
= BLACK MFG. CO., 124 E. Ohio St., Ghicago W.H. Kiblinger Company, Auburn,Ind. 
le, 
of 
48 
ed 
as 
= earn io Run n uto 
y 
as HIS work is now the accepted standard on the practical care and 
> management of motor cars—explaining the principles of con- 
mM struction and operation in a clear and helpful way, and fully 
od illustrated with many diagrams and drawings, making it of value to 
the intending purchaser, driver and repair man. 
: The subjects treat of the needs of the man behind the wheel, and are 
| presented clearly, concisely and in a manner easy to understand by the 
e reader, be he a beginner or an expert. This good book will be sent to 
any address in the world, postpaid, upon receipt of two dollars. 
x 


Contains 608 pages, over 400 diagrams and illustrations, printed 
on fine paper, size 5 3-4 by 8 1-2 inches, with generously good 
binding. Highly endorsed. Specimen pages free on request. é 

4 


Enclosed find check $2 for your 
SPEAKS FOR ITSE 


valuable book. It is just what 

lhave been looking for for some time. Thanks for your exam- 

ination privilege. (Signed) J. H. SPENCER, 
Spencer Model Works, St. Louis, Mo, 


AFTER LOOKING IT OVER 


Homans’ Auto,” price $2. This is the eighth ¢ 
copy I have bought to make presents to prospec- é 
tive auto owners, (Signed) H.H. ROLFFEs, 

63 Green St., New York. 


SPECIAL OFFER 


To any reader we will send free, ¢ 
for a limited time only, a copy of & 
the above work, subject to ap- £& 
proval, to be paid for immediately a 
after examination, or returned. 


Kindly mail me 
copy of Homans’ 
Auto. and if found 
satisfactory I will 
immediately remit $2.00, 
or mturn book to you. 
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WE WANT TO SHOW YOU-— 


Since the advent of the ' 


; we have claimed that we build the best motor cycle onthe market. 
- The record of a season's service has proven our claims, but 
4 we want to show you either by personal demonstration or by 
a concise detailed description of the mechanical features. 


The EXCELSIOR AUTO-CYCLE is designed RIGHT, 
built RIGHT and of the RIGHT materials. 

Write today for Catalogue M. C. 14, or see our nearest agent. 

If you don’t know him, write us and we will put you next. 


Established EXCELSIOR SUPPLY CO. 233-237 Randoiph st. Chicago, III. 


MAKE A MOTORCYCLE 
OF YOUR BIKE 

at smal] cost, by using our Attach 
able Outfit. It tits any bicycle 
Send stamp for catalog. Send 15 
cents for “The Motorcycle Ma: 
ual.” It treats of motorcycles; 
how to get more power, etc. 


SHAW MFG, CO., Dept.B, Galesburg, Kan. 


GEER MOTORCYCLES | 


5-H. P. 2CYLINDER GREEN BGG. 
24¢-H. P. GEER Model 4............ 150.00 
Used Motorcycles 40.10 


JUST WHAT YOU HAVE 
BEEN WAITING FOR 


‘Two new models, 34 and 7H. P._ Roller bear- 


We have the largest line of new and used 
ing engines, long, low and powerful, 20 in. frame, 


Motorcycles in the country at the lowest 
prices. Every machine guaranteed. Re- 


26 or 28 in. wheels, any saddle position, any gear. Air Ships. Motors for railway ter 
= HARRY R. GEER GO., 888 McLaran Ave., ST. LOUIS, MO. 
| Immediate Delivery 
a t TAKES CORPSE OF WIFE ON JOURNEY AROUND 
Perfect scores in both classes 1908 F. A.M. En- THE WORLD.—"“When we make $30,000, wife,” said 
R rds. Frederick Alexander, thirty years ago, ‘“‘we will knock 
durance Run. All World bn peed —_ off work and make a tour of the world and take life 
Write us for further particulars. eaay.”” 


An appraisement of the value of his property, made 
G. H. CURTISS MFG. CO. Hammondsport, N.Y. some months ago, footed the sum of $30,000, and prepara- : 
tions were made to take the long vacation which both of 
them had planned and worked for for a generation. 
But the good wife died after a short illness, and the 


sorrowing husband became inconsolable. After the recov 
R-S oO I RKC C E ery from the first shock he made arrangements to hav: 


the wife’s body prepared for burial in the most elaborat: 
jn of caskets and, true to his vow, determined to make th: 


long trip and to take the remains of his wife with him. 
WY Perteet ay pele she will not be able to speak about the trip 
: Scere said the husband, “‘but she will be with me in spirit an 
1,000 she will know that I have kept my promise and hav: 
been true to her and the pledge we made when we wer 
Points poor.”? 
New York- To an expert mortician of the city of Seattle he gav 
Chicago an order to embalm the remains and seal them in a 


casket preparatory to a 25,000-mile journey. 
Endurance 


Contest 


her superior 
The R-S Mechanical Intake Valve Motor and “ A rio 
Single and Twin Cylinder Motorcycles, Tandems, Tri-cars, 


Delivery Vans. etc 1 inf ti Castings to make a 2 23 . P. Motor o e lates 
Write for illustrated catalogue and ful! information. 


design. 
READING STANDARD COMPANY, Reading, Pe. SPECIAL PRICE, $8.00 PER SET 


Price of complete outfit, including the motor castings and 
all other parts, finisbed to convert the bicycle into a mo 


CONVERT YOUR BICYCLE INTO A MOTOR-CYCLE | | and’ con ‘only for the burgati pics 


of $15.00. 

Attachable Outfit. the castings are the finest materia! 
Also a com- we GUARANTE we can buy. They are exception- 
plete line of finished Motors ally smooth and about one-half the work to macbine that 
and Rough Castings for Ma- other castings are because they are cast from the highest 
rine, Auto or } ge priced up-to-date scientific patterns. 
Send "EFFEY MFG CO. Send for circulars describing these wonderful bargains. 
Girard Ave. & 30th St., Philadelphia BICYELE MOTOR CO. Hammondsport, N. Y. 
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EUGENE DIETZGEN CO. 


Drawing Material 
Surveying Instruments 

181 Monroe Street, Chicago 
New Orlecas 


San Francisco 
oronto 


New York 


Catalogue “‘P” on application 

A full line of 
Drawing Paper 
| racing Paper 
Tracing Cloth 
Blueprint Paper 

[verything for 

Drafting and Surveying 


RED BABY “VULCAN” INK PENCIL 


At your The ONE perfect, non-leakable ink 
pe ge pencil at a modern price. 


$ 4-00 


pe stpald, Size 


J.C. ULLRICH & CO., 
Manufacturers, 

135 Greenwich Street, Agents 
)Entrance 27 Thames Street) New York . Wanted 


TYPEWRITER BARCAINS 
— 


$15.00 and up. Many of these machines 

have been in use less than sixty days, are 
4s goud as new, and we guarantee them 
to give exactly ‘the same service, Write 
us before you buy, stating make of ma- 
chine you prefer. We will give you the 

est typewriter bargains ever offered, 
sbipped subject to examination, 


McLaughlin Typewriter Ex. 
184 Ozark Bldg. St. Louis, Mo 


ALL MAKES REBUILT at \% to % manu 
factuiers’ prices. Kented anywhere orsoh on 
% months’ approval. Write for our money 
back guarantee, also Catalogue aad specie! 


Price List. 
507 Baldwin Bldg., Chicago, 11! 


ROCKWELL-BARNEs Co., 
TY PEWRITERS waxis 


All the Standard Machines SOLD or RENTED ANY- 
WHERE at 4to}¢ M’F’R’S PRICES, allowing RENTAL 
TO APPLY ON PRICE, Shipped with privilege of 
examination. Write for Lllustrated Catalog L 

TYPEWRITER EMPORIUM 92-04 LAKE ST., CHICAGO 


Free 10 Day Trial at Cur came 
Has an Automatic Carrier 
and a Resetting Device 
that clears the dialstozero. 
Does the work of high- 
priced machines. 2 years’ 
Written Guarantee. 

Special offer to agents. 


Las 
N 


é > 
A CARD OF SUPERIOR 
EXCELLENCE 


If you really realized the uniqueness of a book form 
card with smooth edges—perfectly smooth—you would 
send for a sample of our 


Peerless Patent Book Form Cards, 


give us your order and never again use any other card, 
You will look in vain for any indication of the card 
having been detached, Our patent method makes the 
detached edge just as smooth as the other edges, 


Send for a Sample Tab 
and make a personal test 


OUR SMART 
CARD IN CASE 


PA 


£.K.HARRIS FISHER 
CHICAGO 


The John B. Wiggins Company 
Sole Manufacturers 
Engravers :: Die Embossers Plate Printers 
y 17-19 East Adams St., Chicago 


POSTAL SCALE $1-° 


Tells at a glance postage in cents on all mail 
matter, Capacity, 1 pound by half ounces, 3 
inches high. Cuts down the stamp bill. We 
make several styles for the office, et »re and 
large busi ne#s houses, as wellas the individual 
desk. Catalogue $ free, showing 12 styles. 


PELOUZE SCALE & MFG, ©O, 
403-413 Ohio Street CHICAGO 


MOVING PICTURE MACHINES 
STEREOPTICONS You Can Make 


BIG MONEY 
Entertaining the Public. 


Nothing affords better oppor- 
tunities for men with small 
capital, We start you, furnish 
) ing complete outfits and explicit 
instructions at a surprisingly 
low cost. 


THE FIELD IS LARGE 
com prising the regular theatre and lecture circuit, also local fields in Churches, 
Public Schools, Lodges and General Publie Gatherings. Our Entertainment 
Supply Catslogue and special offer fully explains everything. Sent Free, 


CHICAGO PROJECTING CO., 225 Dearborn Street, Dept. 4 Chicago. 


Grow Mushrooms 


For Big and Quick Profits 
Small Capital to Start a 
Safe Business. 

T am the lirgest grower in America: 
Ten years’ experie ce enables me to 
give practical instruction in the bas 
ness worth many dollars to you. No 
matter what your occupation is or 
where you are located, here is an o7 
portanity te acqu re a thorough know! 
edge of this paying business. Send for Free Book giving particulars 

how to start, et 


JACKSON MUSHROOM FARM 
3262 N. Western Ave., Chicago, Illinois 
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Buy Men’s Stylish Fall and Win- 
ter Suits and Overcoats direct 
from our factory by mail, for 


$15 and $18 


@ We require no security, 
and trust any honest person 
anywhere in the United 
States. We send garments 
on approval—you don’t pay 
a penny till you get the 
clothes and find them satis- 
factory—then pay $1.00 a 
we e are twice over 
the largest Credit Clothiers 
in the world. We operate 
73 stores in the United States, and 
have over 500,000 customers. 


FREE Send to-day for our line of sty- 


lish Fall and Winter samples, 
self-measurement blank, tape. and full par- 
ticulars of our convenient payment plan, 
allfiree. Commercial rating, $1,000,000. 


Menter & Rosenbloom Co. 
353 St. Paul Street, Rochester, N. Y. 


MAGIC SHAVING STAND 


(Patented) 
Extract of Convenience 


I-very man should have one. The most 
useful articie ever devised and an ornament 
anywhere. Costs no more th.n a pair of shoes 
and will last a lifetime. lt will save you 
steps and worry, every day as long as you live 
The stand is over five feet high extended, but 
oses up to any height You can slip it in your grip 
when traveling. Light, strong, artistic, with a place for 
everything and at your finger tips. Oxidized Alaminum 
finish, sent prepaid for $3.50 which is an ‘:utro- 
ductory price that will advance later to $6.50 to 
cover jobber and dealer's profits. This stand will grace 
the home of a millionaire and how it can be sold for 

this price is simply mechanical magic. Stand can 

be instantly converted into an ideal chess or checker 


tuble 


\ John W. Rice 


Harris Street. - ATLANTA, GA. 


Every Boy His Own Toymake: 
Greatest boys’ book ever written. Tell 
how to make a Steam Engine, a Camera 
Windmill, Microsco an Electric Tele 
graph, Telephone, Magic Lantern. Boats 
of every kind, kites, balloons, electrical 
and mechanical toys. traps, fishing tackle, 
rustic cottages, 200 illustrations. Every 
boy should have this = book. Price 
only10 cents, postpaid, 3 for 25 cents. 
WESTERN PUZZLE CO. 


St. Paul, Minn. 


BARODA DIAMONDS 


Flash like the genuine—at 1, 30 the cost 


SOLID GOLD MOUNTINGS 
Stand acid test and expert examina- 
tion, See them first, then pay. Cata- 
log FREE. Patent Ring Gauge in- 
cluded for 5 two-cent stamps. 


THE BARODA COMPANY, Dept. M, 230 North State Street, CHICAGO 


DOUBLE BARREL SHOT GUN 


A $50.00 Grade Gun — not a specially constructed 
bargain gun, but the well-known, unsurpassed 
FOX—yours for $35.00 


$50.00 grade, Ansley H. Fox hammeérless, half pistol grip, 
Krupp steel barrel case hardened frame, black walnut stock, 
12 gauge, 3 inch barrel, the only American made gun with all 


interion parts highly polished, never sold less than - $35.00 
We also inclnde a selected sole leather case, leg of mutton 

style, flannel lined and brass mounted, sells at - . 5.00 
A three piece cleaning rod, equipped with swab scratch 

brush and slot, sells at - - - - - 50 


100 black powder loaded shells —choice of any size shot 
from 4 to 9, sells at - - ° ° e 


This outfit for only $42,5° 


If you want a shot gun now or within a year or two, write right 
away for further particulars as we have only a limited number of 
these outfits and this offer certainly will not be duplicated again. 


CHAS. J. GODFREY COMPANY 
§ Dept. K-10. 40 Warren Street, New York, N. Y. 


INCREASE YOUR WAGES 
$5.00 A WEEK 


We want men who have good steady jobs to sell ““TATS 
GRIT SOAP” to fellow workmen. You can make $2.00 to 
$.00 a week selling ““TATS” and it will not interfere with 
your regular duties. We pay the freight. Send 10 cents 
today for a full size can and particulars, State occupation, 


TATLOCK BROS. Dept.G Rochester, N. Y. 


“Officer,’’ said the senior magistrate of the little coun- 
try town, frowning darkly in the effort to look very 
wise, ‘‘what is this man charged with?’ ‘‘Bigotry, your 
worship,’”” said Constable Cumalong. ‘‘He’s got three 
wives.”’ ‘‘Officer,’’ said the magistrate, who was a local 
merchant in private life, and whose learning was far 
inferior to his talent for raising prices, ‘‘you should be 
more exact. Why have we instituted evening schools 
for our police force if not to teach you that when a man 
bas three wives he has committed, not bigotry, but 
trigonometry!"" And the prisoner turned a shade paler 
as he realized the deep wisdom of the wielder of the 
sword of justice.—Australian Traveller. 

ELECTROCUTING EELS. —Thousands of eels, swarming 
up the canal of the Slow Mountain Power Company near 
Ukiah, Cal., have been electrocuted, bauled away in wagon 
loads and buried. Electricians sunk a large meshed wire 
screen in the canal. Through this was sent several thou- 
sand volts of electricity. The fish commissioners were 
particularly interested in this method of destroying eels, 
as the eel is one of the greatest destroyers of young trout 
known. 


LAND OPENING! 


Kansas City, Mexico & Orient Railway 
IRRIGABLE LANDS IN THE FAMOUS PECOS VALLEY 
PECOS COUNTY, TEXAS 
No Homestead or Residence Requirements 

These lands may be entered in tracts of ten acres 
or multiples thereof at $40 per acre on terms of $16 
down and $8 per month—no interest—no taxes for 
five years, including perpetual water right and pro- 
portionate ownership of the immense irrigation works, 
now building. Filings made without leaving home. 

The “Orient” road now has over 800 miles built 
and in operation between Kansas City and the Pa- 
cifie Coast in Mexico and will soon be in operation 
over its entire length and through these lands which 
will then command $100 to $500 per acre. 

For full information regarding these lands and the 
“Orient” road enclose four cents in stamps to the 

BOARD OF LAND COMMISSIONZRS 
742 Victor Bidg. Kansas City, Mo. 
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DIAMOND 


3 
2208 7 
$120 


presents 
i have nearly a year to pay for them. 
Our 64-year reputation for reliability is your guaran 
Choose by number from the illustrations on this 
large illustrated catalog number.3. We 


paid, with 


can d 


J. M. LYON & CO. 
71-73 NASSAU STREET 
YORK 


JUST THE BOOST YOU NEED 


It’s the little lift, ofien, that makes a big difference in a man’s career. 

If you would raise yourself higher in your chances for success, gain knowledge that you can turn 
to practical good. 

Here’s a work that covers the whole broad field of Architecture and Building, from the first line of 
the designer's pencil to the last stroke of the paint brush—there's no phase of building construction 
from frame to steel construction, reinforced concrete, etc.—from blue-printing to electric wiring that’s 
not covered plainly and practically in 


CYCLOPEDIA OF ARCHITECTURE, CARPENTRY AND BUILDING 


Ten Massive Volumes, handsomely bound in red half-morocco, Over 4,000 pages, page size 7x10 inches, 3,000 
illustrations, full page plates, plans, sections, etc. It is simply a congress a mass-mecting of the greatest minds 
that have been devoted to building work. It covers the whole subject from drawings and specifications to the 
latest helpful suggestions to the house-builder and house-owner on Plumbing, Heating and Ventilation. Not 
heavy with theory and technical talk. The beginner can understand its terms, while it is so advanced and com- 
prehensive that the seasoned expert relies on it. 


FREE FIVE DAY OFFER | 


YOU SAVE 50 PER CENT IF YOU BUY NOW. We will send you a set by prepaid 
express, on receipt of coupon. Keep them 5 days—carefully examine them and criticise them. 
If the the books are adapted to your needs, send $2.00 within five days and $2.00 a month until! 
you have paid the special $24.00 price ; otherwise notify us to send for them at our expense. - 
Regular price $50.00, 2 

Order within 30 days and we will include FREE for one year as a monthly o of 
supplement. the 


Please send seq 


Cyclopedia 
Architecture, Car- 


TECHNICAL WORLD MAGAZINE 


r Sdays’ free examin- 


A popular magazine with a technical turn, containing & ation, also T. W. for 1 year. 
the latest discussion on timely topics in Science, ° I will send $2 within 5 days 
Invention, Discovery and Industry, also the best Y and@2amonth until I have paid 


Fiction, Biography, Travel and Humor, in fact, 
the best of everything Illustrated with 


$24 otherwi el will» otify you 


» q 


AMERICAN SCHOOL NAME 
of CORRESPONDENCE OCCUPATION 
CHICAGO, U.S. A. EMPLOYER 
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20%, Down, 10%, a Month 
The few Christmas gift suggestions illustrated ae | 
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ar 


$3,000 Yearly Income 
Easily 


You have been grinding and digging away for 
pennies day by day and have often wished to be- 
come independent. If you could add $1,500 to 
your income this year how very pleasant it would 
be. You could put an addition on your house, 
buy some new furniture, and do a lot of things you 
have long contemplated. 


We will guarantee you an income larger in 
amount from an investment of only $2,000 and up- 
wards—to be paid in easy payments—than from 
any other service. Invest in one of our 


FOUR 
FLYERS 


Graceful poses 
Portable Vacuum House Cleaning Wagons from life; in 13 
77. colors. Size 10x15 inches, suitable for framing. 
and join our 500 successful operators who are clean- - a 
ing carpets, rugs, furniture, mattresses in Resi- THE ONLY WAY 
dences, Hotels, Office and other buildings. sg to own one of these gorgeous calendars is to 
Write us today for local rights before the other send 25 cents and the name of this publica- 
‘6 ” tion to GEO. J. CHARLTON, General Pas- 
fellow does. We help you to ‘‘make good’’ in : 
every way. seng oledo, St.Louis & Western and 
Chicago & Alton Railroads, 704 Railway 
General Compressed Air & Vacuum Machin- ILL. 
‘ect Passenger 
ery Co. Room 12, Thurman Bidg., St. Louis, Me. Cay. 
LEARN TO DRAW AT HOME 
e LOOKING We guarantee to qualify you during spare time 
AHEAD? ~— 3 can earn $n to $100 a week or run a 
private studio and get highest prices for work. 
If so, take advant- 
age of today’s op- no obligation | riting ~~ 
ou wan llustrating, Cartooning, 
signing, Mechanical, Architectural, or “Sheet 
etal Pattern Drafting. 
fruit grower and = ACME SCHOOL OF DRAWING 
man along Bidg., Kalamazoo, Mich 
the Pacific Coast If interested, ask about our resident school 
Extension of the 
iiwaukee Rail ELECTRIC WIRING 
F. Standard Wiring for electric light and power—by H. Cushing. 16 mo. Leather 


Price $1.00 postpaid. Popular Mechanics Book Dept., Chicago 


Geisha Diamonds | PUZZLES 


THE LATEST SCIENTIFIC DISCOVERY FAMOUS TRIPLE 
Bright, sparkling, beautiful. For brilli 


i Link the Link 10c.—Star 
they equal the genuine, standing all test an 
puzzle experts. One twentieth the expense. | Crescent Vonins 


nt free with privilege of examination, then 
For particulars, prices, etc., address Wi Wc. Choi 3 
Box 10c. —Kellar's Magic Poker Cards 10c. Wizards Cards lc. joice any 
THE R, GREGG MPG. & IMPT, CO, for 25c, 7 for Svc or 15 for $1.00. Notwo alike. Postpaid any place. 
Dept H, 52-58 W. Jackson Boul., Chicago, Ill, | Western Puzzle Co., - St. Paul, Minn. 


$513 CLEAR PROFIT IN 51 DAYS FROM AN INVESTMENT OF 6150 
o 


Is the result from the operation of one American 

Box Ball Alley in Suilivan, ind. Why not go into this 
business yourself? It is the most practical and popular 
bowling game in existence. It will make big money in 


This is no gambling device, but a splendid bowling game 
for han ~ and physical exercise. Liberally patronized by the 
best people of bothsexes. Quickly installed, conveniently portable. No 
pin boy needed. Receipts are nearly all profi. Nearly 5,000 sold to date. 
We sell on payments and our catalog is free. 
Write for catalog. AMERICAN BOX BALL COMPANY, 
PaTenrees, 1375 Van Buren St., Indianapolis, Ind. 
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3 
| will start Menand Women 
Moving Picture Business 


at nominal cost — sell them the machine and 
outfit and give them every assistance to make 
the business prosperous. It is a golden opportun- 
ity, the biggest paying business for the amount 
invested in the world, so simple and easily main- 

tained that anyone may embark in it with my aid. 


U for my free book ‘How to Start 
Write meatonce Bosiness. 


Laemmle Film Service 


Carl Laemmle, President 


Dent. 18 196-198 Lake Street, C 


(Giasoline » Kerosene 


You can have a type of the famous DuaBrie Marine Motor 
for either power— 


4 11.P. Gasoline Engine, $77°° 


WITH EQUIPMENT 


4 11.P. Kerosene Engine, $91°° 


WITH EQUIPMENT 


Splendid Territory for Agents. Write Today 


Here is a special offer that ought to interest every power boat pur- 
chaser in the country. 

The DuBrie 4 H. P. _Gasstine Engine ‘everytbing except 
tank and piping) at $77.5 

Or the DuBrie 4_H. P Kerosene Engine ‘everything but 
tank and piping) at $91. 

We can supply you cated with either engine in any one of 10 
sizes—1, 2 and 3-cylinder, 244 H. P. to 27 H. P. Lither engine is suita- 
ble for any style boat. 

Our new generator valve never fails. That is why we have made our 
kero-ene engine as succesoful as our gasoline 

In the DuBrie the kerosene is perfectly vaporized by our origina! 
method, and is fired by jump spar 

Write us today for catalog showing advantages of 
Kerosene Engine in perfect control of fuel through 
float feed and enclosed generator valve and uni- 
form temperature: in valve that contains no 
springs, insuring long life Lngine 
starts sane as gasoline engine; greater 
power; economy of operation 

Ask for catalogue on 16 and 18 ft, 
launches ond 22 ft. speed hulls. 


Exceptional Opportunities 
for business to agents who 
can take charge at once. 


DU BRIE MOTOR COMPANY 
425 Guoin Street, Detroit, Michigan 
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Wonderful 


EDISON 
Phonograph Offer 


This is the regular Edison 
Outfit — a fine instru- 
ment—but we equip it 
besides at a very small 
increase in price with 
our special PARLOR 
D band decorat- 
orn and other 
PARLOR GRAND 
equipment. This is all 
pictured in our spe- 
cial circular 
which we 
send 


Mr. Edison says : 
= WAN af to see a 
onograph in ev 
American Home.” om 


FREE TRIAL 


Free Trial Means Free Trial 
Ho Money Down—No C.0.D. 


Try this great latest style phonograph in 
your home; play the beautiful Edison gold 
moulded records, and if then you do not 
care to keep the outfit, return it at our exe 
pense. We do not charge you one cent for 
the trial. 


now buys a genuine 
a on Béteon pLonograph, 
asiest possible pay- 
ments at rock-bottom prices—and no interest on paymente. 
Our beautiful catalog quotes absolutely rock-bottom prices 
— the magnificent latest style Outfit No.6—at about one 
fourth the cost of inferior imitations. 


Write for Our Catalog ,’ 


Do not bother with sending a letter; ¢ 
merely sign and mail coupon,writing ¢ 


nameand address plainly. Write wae ¢ 
Remember free trial—no money down, 
You cannot imagine how old aa ¢ arg 
young enjoy the Edison—the end- 
less variety of stirring music, ¢ s&s 
the comical minstrel shows » 
and songs. Send for our Ay 
free catalog and free 
trial certificate anyway. 2 
Sign the Coupon 4a" ¢ x P 


FREDERICK 
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We are Manufacturers of Patented Novelties 


DIES, TOOLS & MODELS 


HARDWARE SPECIALTIES, 
AUTOMATICanb MECHANICAL 
WORKING DEVICES 


TAMP 


ESTIMATES FURNISHED ON ALL CLASSES OF WORK- SENp Drawinc or SAMPLE 


“INVENTOR” LET US QUOTE ON YOUR ARTICLE? Book.et Free Waite To pay 


RR E MARINE 
ENGINES 
FOUR CYCLE 
A High Speed Auto-type Regal on your 
boat makes you sure of power at little 
cost. 3to5H. P. Single Cylinder, 6 to 
10-H. P. Double Cylinder, 1 to 20-H. P 
4 Cylinder. Siow Speed e..gines 7 to 
45H. P. Write for Catalog 1s. 


Regal Gasoline Engine Co. 
67 W. PearlSt. Coldwater, Mich. 


. 
You Can Build a Boat Like This 
or any kind of a boat—1 or ll~at ONE-T D th ONE CHANCE IN 70,000,000 TO BE KILLED BY 
boat builder's price with ENGLISH_ RAILROAD TRAINS.—Only one passenger out 
of every 70,000,000 was killed and only one out of ever) 


The Standard of Complete Boat Frame Construction 2,300,000 was injured on the railways of the United 


Kingdom last year. There was only one killed in every 
Every Pioneer Frame is erected completely, ready for the 40,300,000 trips in the thirty years ended in 1906, Consu! 
Planking, by experienced boat builders in our own yards, Stephens, of Plymouth, in a report, points out that the 
Every line must be perfect—every bevel true, Our master danger arising from railway travel in the United Kingdom 
builder—an expert in pleasure boat designing—inspects is indeed slight when it is remembered that there are 
them. The frame must be and is right in every part. After 23,101 miles of railway. ‘The total track mileage of single 
being O. K.’d, each part is marked for reassembling, then lines is 39.008, without sidings and 53,156 with sidings. 
carefully taken apart, crated and shipped to you. And we The passenger traffic is heavy. 


furnish for you, finished, ready to use, every part that 
should be built by experienced shipwrights. You, yourself, 
can reassemble it in a few hours, Not a minute of delay 
or uncertainty, 


au Detroit 
Not a shaving need be taken off anywhere ole ° ij 
before the planking is applied Engine Sa 


With the frames are sent patterns for cutting planking, Starts without crauking ; 3-5-7-10 H. P. 
etc., and detailed instructions for finishing your boat, Or, no cams, valves, Propor tionate 
if desired, we can furnish planking, decking, coaming, etc., springs or prices. Cyl- 
also hardware, fittings and engines, at low prices, Only inders and 

Don't think of buying or building a boat until you have moving pistons ground 
read our free booklet about Pioneer Perfect Frames and rat “ — 
Pioneer Full-Sized Patterns, Or send 25c for Big 100-page earings drop torgec 
Boat Builders’ Book which contains over 300 illustrations babbitted. steel 
of racing and pleasure boats, and contains valuable infor- For your" ’ aie — 
mation about boats, engines, etc. Money cheerfully re- Row Boat, Sail Boat, Launch. | 
funded if not satisfied, DETROIT ENGINE WORKS Send for free 
Pioneer Boat & Pattern Co., Wharf 307, Bay City, Mich, 1271 Jeffer on Ave. Detroit, Mich. Catalog 


More Water Raised Than By Any Other Method 


and 25 per cent, more water than is delivered by any other pump of the same type is produced by the 


“American” Centrifugal Pump 


The reason is, there is no sudden change of direction of the water in passing through the 
pump, the impeller is accurately machined to the casing and there is a perfect cut-off at 
the outlet, transmitting nearly the entire mechanical force directly to the raising of water. 

This enables the single stage pump to attain a mechanical efficiency of 60 to 80 per 
cent. against heads up to 150 feet and the two stage pumps to operate against heads up to 
250 feet. For irrigation projects, fire protection, factory supply, mines and contractors’ 
use American Centrifugals are the most efficient pumps yet devised. 

Tell us your water problems. We are the world’s oldest and largest makers of 
pumping and well drilling macbinery and can save you money, Catalog for the asking, 


The American Well Works ee 


General Office and Works, Aurora. T1., U. §. A. Chicago Office , First National Bank Building 
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LOOK HERE FOR CHRISTMAS GIFTS 


Are you wondering what to buy for this 


Bi year's gifts? Write today fora FREE copy of this 

wae great Catalog No. 94— 700 pages full of illustrations 

A of useful and beautiful things suitable for holiday 
presents. Over 75,000 articles are described so clearly 
& ., you can select as satisfactorily as if you were right 


here. No store anywhere shows such agreat variety 
of goods. We sell in small or large lots at wholesale 
prices. This book costs us one dollar each to print 
— but we send it FREE to any one who writes for 
it in good faith 


WHY DON’T YOU BUY IN NEW YORK? 
This catalog shows ycu how to do it and save money 
on everything. Write for it today and make your 
holiday purchases early TOOL CABINETS are 
very popular for Christmas, Give one this year 
to your husband, your brother or son. Helps to 
keep boys at home. Our tools are the best grade, 

full size tools—not toys—just such as carpenters 

use. Complete Cabinets from $10 up. Ask for 

our Special Tool Cabinet Catalog. We sell re- 
liable goods only. We guarantee everything we sell to give satisfaction or money 
refunded. We ship promptly and guarantee safe delivery of our shipments. 


WHITE, VAN GLAHN & CO., 30 Barclay Street, NEW YORK CITY noi?” 
The Oldest Mail Order House in America. Estab. 1816 en 


FOOT and POWER] | BUILD Your Own ENGINE 

AND TURRET LATHES, PLANERS we 

SHAPERS AND DRILL PRESSES :::: PENINSULAR MARINE ENGINES 
SHEPARD LATHE CO. 

A131 W. 2d St., Cincinnati, Ohio SINTZ-WALLIN CO. Grand Rapids, Mich. 


| & (for one month only) to 
On y $ introduce our new back- 
geared water motor. Accurately cut gears run 
in oil-tightcase. All bearings bronze. For me- 
chanical construction and efficiency this motor 
cannot be excelled. Its application is unlimited for 
small power. 40 lbs. pressure will run washing ma- 
chine. 7-+inch bucket wheel geared 7 to 1. Com- 
plete with two pulleys and emery wheel. 

Don’t let this, the best motor ever offered, get by you, Order at 


once. A good Christmas present for your boy. Fully guaran- 
teed. Money backif not satisfied. Have a good proposition for agents 


Cherington Mfg. Co., Waukegan, Illinois 


“Most WATER FILTER Gasoline Soldering Iron Blow Torch. 


two layers of crushed quartz, one of charcoal and four 
finely perforated metal plates. 
o> “CLEAN” because charcoal is easily renewed and the 
; quartz washed in hot water 
8 “DURABLE.” because it is made of non-corrosive metal 


and is simple in construction Here's the Best Soldering Tool on earth. Built to solder Any- 
Send us $2.00 for the ‘‘Sanitary Filter” portpaid; use it thing, Anywhere, by Anybody. Our booklet free. 
ten days. If itis not satisfactory, return it and get your 
ty any faucet. Correspondence svlicited EMMELMANN BROS. MFG. co. 
rom High Grade Agents J { J 
GEO. E. GERE, 2431, West 84 Street, ST, PAUL, MINN. INDIANAPOLIS, IND., U 8. A. 


‘Get Our Prices on What You Need 


We are Extensive Manufacturers of 
Pulleys, Shafting, Hangers, Boxes, Gears, Friction Clutches, Sprocket Wheels, 
Chain Belt, Leather and Rubber Belt, Iron. Brass and Aluminum Castin s, Kard 
ware Specialties, Engineers’ Mill and Factory Supplies, Bar Steel, Sheet Steel, 


Pipe and Fittings. Anything in the iron or steel lime. We operate our 
own Foundry and Machine Shop. 


NO ORDER TOO LARGE TO EXECUTE 
NO ORDER TOO SMALL for ATTENTION 


Send for our A 17 ( pocket-size) Power Transmission Catalog. ADDRESS 
W. A. Jones Foundry & Machine Co., (Mail Order Dept.) 140 W. North Ave., Chicago 
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Positions with a of $2,500 per year and u are filled by 
men who have every detail of the business within oo ey 
are equal to any emergency, never downed, they are trained t: know 
and todo. “WHAT CAN YOU DO?” is the query of the 20th 
Century Are youa trained man? Theres a great difference in the 
way things a e done sow compared with ten or twe ty years ago. Are 
you abreast of the times? No matter what you: age or how little school- 
ing you have had, the informatioa co tained in 


CYCLOPEDIA OF 


MECHANICAL ENGINEERING 


will he!p you to better your condition, give you just the start you want, 
in just the right way. Every technical subject treated in the most 
simple 

The 7 volumes contain 3,276 pages, size 7x10 inches, and 2,327 Ius- 
trations, Diagrams, Plates, Formulas, etc. Bound in Half Morocco, 

If you are Shop Room Superintendent, Foremao, Machinist, Foun- 
dry Man, Iron or Steel Worker, Boiler Maker, Aut bilist, Stati 7 
Enzginesr, Gas and 01 Engineer, Gas Producer Operator, Sheet Metal 
Worker, Draftemaa, etc , you will find in this Cyclopedia a means of 
advancement. It is written especially for homestudy by practical, tech- 
nical men, and embodies the accumulative results of practical experience 
ia the machine shop, the engine room, the drafting room, the factory, etc. 

It covers the fundamentals of Mechanical Engineering thoroughly and 
gives the fullest instructions on the latest applications of new and ad- 
vaaced ideas. The language is clear and simple; the treatment concise, 
yet full; and the arrangement of matter convenient so as to carry the 
reader forward by easy stages, Examples for p:actice and series of test 
qQuestio sre inserted at frequent intervals, thas com! ining the advan- 
tages of a text-book and @ reference work. Tu scquaint the public with 
the pra-tical character of the Home Study Courses of the American 
School of Correspondence, from which the Cyclopedia was compiled, we 
make this special 


FREE FIVE-DAY OFFER 


Without deposit— We will send this set to you, express prepaid, 
on receipt of coupon for five days’ FREE examination, If the books are 
satisfactory sad you wish to keep them, send $4.00 «thin five days and 
$2,00 a month until you have paid the special $18.60 price; otherwise 
notify us to send for them atour expense. Regular price is $36.00, 

Order promptly, and we will include FREE for one year as a monthly 
supplement, the 


TECHNICAL WORLD MAGAZINE 


A popular magazine with a technical turn containing the latest dis- 
cussions on timely topics in Science, Invention, Discovery and Industry : 
also the best Fiction, Biography, Travel a» d Humor; in fact, the best of 
everything. Illustrated with seores of interesting photographs. 


TABLE OF CONTENTS 

Machine Shop Work — Vertical Milling Machine—Motor-driven Shops— 
Shop Lighting—Forging—Eleetric Welding—Tool Making—Metalluryy 
—Maoufact ire of Iron and Steel—High Speed Stee!|—Flaws in Castings 
—Electric Lifting Magnete—Magnetic Ciutches—Making a Machinist— 
The Ideal Foreman—Pattern Making— Foundry Work—Automatic Coal 
aod Ore ing Appliances—Machine Pa: onstruction of Boilers— 
Types of Boilers—Boiler Accessories—Steam Pumps—Air Compressors— 
The Steam Engine—The Steam Turbine—Indicators—Valve Gears— 
Refrigeratien—Gas-Producers—Gas Engines—Aut bil Elevat 
Sheet Metal Work—Practical Problems in Mensuration—Mechanical 
Drawing—Draftiog Room Organizat Machine Design 


AMERICAN SCHOOL of CORRESPONDERCE 


CHICAGO, U. S. A. 


FREE OFFER COUPON 
Vill in and Mail Today 
American School of Correspondence: 


Please send set Cystepetio of Mechanical Engineering for 5 days’ free 
examination, Also T. W, for 1 year, I will send $2 within 5 days and 
$! a month until I have paid $18.60, otherwise I will yy and hold 
the books subject to your order. Title not to pass until fully paid, 


Pop. Mech 1248 


You Can Earn 


$900 
PER HOUR 


NO CAPITAL REQUIRED 


We start honest men and women in 
‘ the Shears and Cutlery 
business selling U-C levis 
Self - Sharpening 
Shears and Scissors, the greatest invention of the 20th 
Century. A Fortune Builder for Agents. Agents coining money 

even the most experienced in other lines areastonished at the sa'es and 
profits. Mr. Lightbody, whose photo is shown above, sold $74.50 worth 
the first 1544 hours he worked—made $2 per hour. Send for sworn 
Stateme it. 10-year guarantee to purchaser. Outfit Free. Unoccu- 
pied territory going fast. Acents wanted in every locality. Write today 

PEOPLES SUPPLY CO.. Dept 28, KANSAS CITY, MO. 


Printing Pays Profit 


Fred Marx says: “I made $45.00 
with your press printing bills- 
of-fare.” 


Rotary Cylinder Printing Press 


Make inp f in your spare time with this wonderful little 
press. Built ike a big newspaper press. -inking, #uto 
matic feed. Prints cards, letterheads, programs, circulars, 
bills-of-fare, etc. A practical press. 
88 (with complete outfit—type, ink, tweezers, bronzing 
roll of paper) in four sizes, Go, $5.00,$7.50 and $10 00. 
ust the thing for restaurants, stores or anybody who needs 
printing. Write today for free catalog No. 


L. M. CARROLL & CO., 160 Washington St., Chicago 


No. 602 ULERY 


Handiest Pocket Kit of 
Real Tools. 


Tools large enough for real 
work—made of finely tempered 
steel, strong enough for hardest 
service; the whole kit in leather 
pocket-book so compact it fits your 
pocket easily and comfortably. 

Knife, saw, file, chisel, screw-dri- 
ver, reamer—held absolutely rigid 
to handle—instantly attached or de- 
tached. Just the tools you needin 
a hundred ways when you’re hunt- 
ing, camping, driving or about your 
home or office. 

A X-mas gift that will give genuine 
satisfaction to manor boy. Send 
$2.25 and a 602 Ul 
use it 10 days; if you dou’tlike itjast 
say so—we'll refund your money, 
U. J. ULERY CO., 7-F Warren St., New York, N. Y. 


5 A Sensible Christmas Gift 
The “Comfort” $5 


Turns Ironing Day into a pleas- 
ure. For particulars address 


‘a THE HAWKES FLAT IRON CO. 
355 Dearborn St., Chicago 
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This trade mark on every garment 


Cold = 


Proof 


Wright’s Health Underwear 


Differs from common underwear in that it protects the wearer from catching cold. 
underwear is, on the wonderful Wright's loop-fleece principle. 
myriad of tiny loops of wool, forming a fleecy lining to the garment. 


It is made, as no other 
Upon the foundation fabric is woven a 
This open woven fleece gives the 


skin the requisite ventilation, allows the pores to breathe, carries off perspiration and allows it to evapor- 


ate outside, leaving the skin dry and healthy. 


Wright’s Spring Needle Ribbed Underwear 
A lighter weight underwear in beautiful fabrics and colors. 
Permanently elastic, it fits and holds its shape indefinitely. 


Book “ DRESSING FOR HEALTH” sent tree. Explains the famous loop 
WRIGHT’S HEALTH UNDERWEAR CO., 38 Franklin Street, NEW YORK CITY 


ENGLISH NAVY MAY BE EQUIPPED WITH DE 
FOREST WIRELESS TELEPHONES.—it is understood 
that the wireless telephone experiments conducted for the 
British Admiralty during the past ten days by Dr. Lee de 
Forest, the American inventor, have fully satisfied the 
Admiralty officers who, under direction of De Forest, have 
been testing wireless telephones between the Admiralty 
offices here and vessels of the Channel fleet. 

T&e officials expressed themselves as in favor of the 
permanent installation of the De Forest system. 

As a result of the tests it is semi-officially announced 
that De Forest will be commissioned to establish several 
stations for the British Government, and that he will be 
offered a large sum of money to sell his latest and most 
perfected patents to England. 


ATTENTION OF MECHANICS! 
The Judson Freight Forwarding Co. are offering REDUCED RATES on 
household goods to and from all points on the Pacific Coast. Write at once 
for particulars. Address Dept. 1, 443 Marquette Bidg., Chicago; 1501 Wright 
Bidg., St. Louis; 851 Tremont Bidg., Boston; 101 Columbia Bidg., San Fran- 
cisco; 200 Central Bidg., Los Angeles. 


16 Ft. Steel Launch with 


18-21-25 foot punches at proportionate 
prices. All launches fitted with 2-cycle re- 
versing engines with speed controlling lever; 
simplest engine made; starts without crank- 
ing, has only 3 moving parts. Steel rowboats, $2. 
All boats fitted with water-tight 
compartments; cannot sink, need 
no boat house. We are the largest 
4 manufacturers of pleasure boats 
( in the world. Orders filled day they 
are received. Wesell direct 
t user, cutting out all middle 
men's profits, Free catalogue- 


Michigan Steel Boat Co, 


1271 Jefferson Ave, Detro\, Michigao 


An Electric Magic Box | 


Buffalo Mechanical and Electrical Laboratory 


A Fascinating Window 
Display and Parlor 
Magic Optical 


Erie Co. Bank Bldg., Buffalo, N. Y. 
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: UNDERFEED 


Furnace - It saves coal. 


Y ULETIDE brings its joys and its BILLS. Merry 
Christmas greetings often clash with the practical 

question: ‘‘Paid your taxes?’’ The Underfeed Furnace. 

has made tax-time easy in thousands of homes. Seems odd 

to couple the thought of heating with that of saving. This is 

only ae sag § under Underfeed rules. Household economy is best served by 

this modern-heating wonder and its hygienic value is officially endorsed. The 


Peck-Williamson Underfeed Furnace 
Steam and Hot Water Boilers 
Save Ved to 22 on Coal Bills 


Actually saves the money. The proof? Cheapest slack yields as much clean, even heat in the Underfeed 
as highest priced anthracite. The difference in price is yours—not the coal man’s. Fed from below, all the 
fire is on top. Smoke and gases must pass through the flames, are entirely consumed and turned into heat 


units. This Underfeed system of stoking has been 
Illustration shows furnace with- This shows our Stea 
approved by many municipalities as best for health. ond 
coal is forced up under fire, which | Ashes are fow and are removed by shaking the grate | /ced Botler. 
bar as in ordinary furnaces. 


P. H. Lines & Son, sending cheer right from the 
anthracite country—Great Bend, Pa., write: 


“The strong part of the Underfeed Furnaceis its 
economy in the consumption of coal. It heats our 
rooms warmer and better than the old style fur- 
nace. First winter we burned pea coal, which was 
satisfactory, and reduced our coal bill trom $120 
to $65. During the past two winters we've burned 
buckwheat coal and our bills averaged $50. 

That's a saving of $70 on each season. We a like 
to send you a lot of fac-simile letters like this and 
our illustrated Underfeed Booklet for warm air 

heating or our Special Catalog of Steam and 

Hot Water Underfeed Boilers. 
Heating plans and services of our Engineering 
are yours— ALL FREE. Write 


giving name of local dealer with whom 
you to deal. 


THE PECK-WILLIAMSON CO. ¢ 
398 W. Fifth St., CINCINNATI, O. 
Mr. Dealer: Seen our 1909 Proposition? Write for it. 


The **Best” Lighting System enables you to own your 
own gas plant. Operates any number of lights. Brighter 
than electricity, cheaper than kerosene. No dirt, grease 
or odor.q| Lamps made in 200 different styles from 100 
to 2,000 candle power. For churches, offices, stores, 
factories, and residences.@, Write for catalog and cost of 
installing.q| Agents wanted everywhere. 


THE BEST LIGHT CO. 
324 EAST FIFTH ST., CANTON, OHIO 
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WING PIANOS 


Ask a Hearing 


and --- Nothing More! 


YOURSELF AND YOUR FRIENDS 
THE JUDGE AND JURY 


VEN IF YOU ARE NOT MUSICAL, the Wing Piano will be sent 
to you on trial without the payment of even one dollar. We deliber- 
ately claim that the 21 largest styles of Wing Pianos have the most 
majestic tone under heavy playing and the sweetest tone under light play- 


ing of any upright pianos whatever, irrespective of the 


We would not (and could not if we would) thus address millions of the most cultivated and intelligent 
readers in the U. S., spend ¢housands in magazines publishing such a challenge, and more thousands in R. R. 


price or maker. 


freights, if we were ‘wrong in our statements or over-conceited about the tone quality of the Wing Piano. 


For we are neither young nor trifling. We have 


been nearly half a century in the piano business, and 


during all of forty years have been scientifically studying tone and durability in preference to dollar making. 
Thissis the reason why the Wing Pianos ring with music. 


The forty years’ business experience has also taught us to weigh our WORDS carefully whether printed 


or spoken. 
is that the Wing Piano is the sweetest of all in tone. 


Our WORD, black on white and over our name (which will be found at the foot of this notice), 


Our commercial standing and references will guarantee you that our WORD is good and contract gilt-edged. 


The publishers of any prominent magazine will also tell you this. 


WING & SON, New York. 
Gentlemen--You may ship me on trial one Wing 


ere examining your wareroom 


TRIAL BLANK 


ETE ER with freight from New York prepaid in advance, and 
send me an order to from the railroad depot, ON TRIAL ONLY. THERE IS NO AGREE- 
MENT BY ME TO PURCHASE THIS PIANO, but I will allow it to remain in my home on trial for 
twenty days, and if it proves satisfactory and I conclude to purchase it, I will make an agree- 
ment with you to pay you §............ in the following way: .............05+- The piano to become 
my property upon completion of full payment as above. 

If, however, the piano does not prove satisfactory, I will return it to the railroad depot. 
: = to | under no obligation to keep this piano. 


ag it in 
AT ‘NO EXPENSE WHATEVER FOR FREIGHTS COMING or’ GOIN 


Read this exact copy of one of our trial blanks: 


Piano of the above style with stool and scarf, 


_ all respects the conditions are to be the 
is —- understood that I am to be 


We Refuse to Sell Through Dealers 


Their profits would double the price of the 
WING PIANO, Buy without the dealers’ profits! 


You Save From $75 to $200 


when you buy a WING PIANO; for you buy direct-- 
absolutely. You pay the cost of building it with 
only one moderate profit added. 

With railroads everywhere, and business of all 
kinds done by mail, the piano dealer or agent is 
now unnecessary. As the cheap kinds cost less than 
half, the dealers ‘‘talk up'' and push the cheap 
pianos--but often call them high grade. 


You Need these Books—They are FREE 


We send two good books, ‘**The Book of “Complete 
Information About Pianos' i is a Complete Reference 
Book on the Piano. Technical Descriptions--I1llus- 
trates how all pianos are made--With large litho- 
graphed pictures of 1908 models of WING PIANOS-- 
Difference between excellent materials and labor 
and cheap substitutes--Reveals agents‘ methods, 
etc. A handsomely illustrated book of 162 pages. 


THE WING PIANO is broadly guaranteed in 
writing for 12 years. 


W.. 13th 
MW New York 


Write for the books and Wing Catalogue at wr 
once, or fill in the coupon. Cut or P 
tear it out and mail to us now while , 
you think of it (and while you have A 
the coupon.) You will be undeg no 


obligations whatever. WING 
The Instrumental Attachment ,/,° © SON 
e instrumen achmen if 365-395 
is added to certain styles when h 
W. 13th St. 
ordered. It produces almost to 45 “ 
perfection the tones of the New York 


Harp, Zither, Banjo, Guitar Ta Send to the 
and Mandolin. It saves wear name and addreas 
and prolongs the life of 4° ~ writen below. the 
the Piano. The usual “Book of Complet 
Playing of the keys ny Information about Pi 
operates the anos,” “Story Book” and 


42 catalogue. without any cost 
Easy ag or obligation on my part, 
Payments 


Accepted 
and old pianos 
and organs 
taken in 
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nuts to corrode or rust the machine. 
delivery. Workmanship unexcelled, 


A Rattling Good Proposition for Anybody 
OPERATE PEANUT VENDING MACHINES 


50 MACHINES WILL NET YOU $25.00 PER WEEK 
THE SANITARY PEANUT MACHINE is something new. AI] working parts of pure 


Will last a lifetime. Mechanism extremely simple. Positive 
Handsomely finished. 
Few persons realize the enormous profits that can be made by the sale of salted pe 
penny vending machines, We will SHOW you. 


ONE MACHINE $15--50 MACHINES $10 EACH 
Investigate the SANITARY Peanut Machine. “There are FOUR reasons.”’ 


what they are. The peanut business is best in Winter, so do not delay. 
Write us today for prices, circulars, etc. 


Automatic Vending Machine Co., 400-404 West Tenth St., Indianapolis, Ind. 


aluminum, No chance for the salt in the pea. 


anuts through 


Let us tell you 


Buy Your Tobacco 
Direct from Factory 


That's the on!y way to know how fragrant, 
rich and smooth French's Mixture is, 
Descriptive adjectives have all been used 
by inferior tebaccos ere this. We can 
give you no new words, but we can give 
ou a new and better smoking tobacco 
irect from the makers. 

To make it easy for you to try 


FRENCH’S MIXTURE 


we have the standing offer printed at the 
left. Take adva tage of it and you will 


have reason to congratulate yourself. You 
Send 10 Cents = will obtain a perfect blend of pure North 
in silver ori Carolina Golden Leaf Tobacco, made aliost 
stamps for a entirely by hand. It is 
large samp'e “The Aristocrat of Smoking Tobacco” 
pouch and NOT SOLD BY DEALERS, BUT DIRECT TO SMOKEKS 
booklet; IN PRKFECT CONDITION. 


will be a de- 


FRENCH TOBACCO COMPANY 
light to you. 


Dept. E, Statesville, N.C. 


$10 to $15 No experience 

DAILY PROFIT required 
printing all kinds of to operate this 
Corde, Postals, Ticks highspeed Auto. 
ets, Dance Pro- matic Card Press, 
Prints 120 cards 


grams, Souve- 
nirs, Blotters, 
per minuite. 


Menu Cards, etc. 


$165 Automatic Card PRINTING PRESS $165 


A practical press, size 12x 21 x24 inches, self-feeding and inking, us 
standard typo, prints cards in size from 1 x2 to full postal size. Make #\ 
to $15 per day operating in Drag Stores, Department Stores, Hotels and 
Public Places, We will sell press on easy payment terms. FREE CATAL 
tells about it. Write for it today. 


Automatic Printing Press Co., 177 Dearborn St., Chicago 


iF YOU_ARE INTERESTED IN ANY KIND OF A 
FIREARM, WRITE FOR OUR BEAU FIFUL 


FREE 


Gives more points on guns than any catalog published 
Gives best prices and most complete line 
THE HOPKINS & ALLEN ARMS CO. 
32 Chestnut Street Norwich, Conn., U.S. A. 


12 Art Panels 50c. 


Studies of the 
Human Ferm Divine 


Most entrancing portrayals of ‘‘Woman Beautiful ” 
ever shown in one collection. Full length, size 7 x 10. 
We send 12 panels complete, prepaid, together with 
choicest of 300 illustrations of pictures, post cards 
and books for only 50c, coin or stamps. Money 
back if not satisfied 


Send at once and we will include free 


extra picture in 19 colors entitled 
Fr ‘A MODERN VENUS.” 


GORDON ART CO., Dept. F 13, Chicago 


WOMAN IMPROVES SEARCHLIGHT.—Women have not 
achieved much in the field of invention, but for tl 
improvement of the searchlight Mrs. Bertha Ayrton is 
being honored by scientific bodies in England. She is the 
only woman who holds membership in the British Institute 
of Electrical Engineers, and the only woman who has 
received a medal from the Royal Society of London fo: 
original, unaided research in electricity. She succeeded 
with the searchlight where men the world over had failed 
After experiments carried over several years had failed t 
increase range and illumination, the British admiralty) 
called on Professor Ayrton in the hope of making the 
searchiight more effective. Ayrton was puzzled, as othe: 
experts had been. His wife watched bis work, and she 
finally expressed confidence in her ability to make an im 
provement. Ayrton gave her a free hand, engaging him 
self in other work. The admiralty heads grew enthusiastic 
about the improved searchlight he exhibited before them 
When they crowded around to congratulate him the pri 
fessor, with elation, said: ‘‘Congratulate my wife. She's 


the inventor; not I.”’ 
ST ou Low-priced, 3-Ib. Mop: turn crank to 
wring; clean hands. Women all bu). 

150 per cent to Agents, Catalog free, 
U 8. MOP GO., 138 Main 8t., Leipsic, O. 


Be Your Own Boss! 


START A MAIL ORDER BUSINESS AT HOME, Devote whole or spare tim» 
We tell you how. Very good profit. Everything furnished. No catalo: 
outfit provosition. Write at once for our ‘‘Starter” and free particular 


P. M. KRUEGER CO., 155 Washington St., Chicago, Ill. 


AROUND THE WORLD BUT NEVER OUT OF INK 


You feel safe 


check with 


— BLAIR’S RED ROBIN AND BLACK BIRD 
when writing a INK PENCILS. THE PATENT DROPNEEDLE 
KEEPS THE POINT CLEAR. 


THE SMOOTHEST | 
INSTRUMENTS: tube will not leah 
IN THE WORLD into the pocket 


Note—Blair’s are the only practical Ink Pencils. Take no chances on a substitute. Owing to U.S. and British patents they 


cannot be imitated. For Corre 


i i ir’ f Ink-Making Cartridges. Price, 10c extra. } 
$1.00: Chased $1.25; Chased and Gold Mounted, $1.50; Red Cases, in., $1.25: 


will last for years. 


ence, Manifolding, Ruling and Stenography. song ae leaky air tube, they fill easier, hold 50° 


ving cost of c punch, $5.00. Point 


large barrel, 4 in. or 4% in., $1.50; 3% in. Silver Filigree, $2.50; by insured mail, 8c more. Ordinary ink can be used. 


Blair’s Fountain Pen Co., 6 John St., Suite 272, New York; 


15 Bishopsgate St. Without, London, E.C. Get Agency 
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CHRISTMAS “ON CREDIT: PRESENTS 


W. or present one as a gift to some loved one. Send for our beautiful descriptive catalogue 
You Can Easily Own a Diamond or atch containing 1,500 illustrations of all that is correct and attractive in Diamonds, Watches 
jewelry. Then, in the privacy of your home or office, select whatever you desire. We send on approval the goods you wish to see. If you like them 
ie-fifth the price on delivery and the balance in 8 equal monthly payments. Your credit is good and we give you the advantage of lowest possible 
We ask No Secu: o Endorsements—No Interest. We make $5 or $10 do the work that $50 does in a cash store and give you a written guar- 
f value and quality, your Christmas shopp ly an Don't wait until the Christmas rush is on. Now is the time 
ske choice selections. If considering a Diamond or Wat< ha as a gift, you will find the Loftis System a great and timely convenience on anniverssries, 
birthdays, weddings, holidays, etc. Diamonds as an investment are better than a savings bank because they pay four times the 
THE OLD RELIABLE ORIGINAL DIAMOND | "to of interest. They are increasing in value from 15 to 20 per 
AND WATCH CREDIT HOUSE. EST’D 1858. | cent each year. y are r than real es y 


realize their full value at any time at the highest market price. 
BROS. CO. dept. P173,02 to 08 State Street, Chicago, Illinois. | Hur Christmas catalogues tree. Write for it today. Do it’ now, 


FREE BOOK A SET WITH EVERY TICK OF THE WATCH 


TELLS OF 
THIS GUN 


SIX SHOTS IN FOUR SECONDS 
This hammerless repeater is the most rapid pump gun made; it has eve 
known | take-down feature, heavy breech block, covered 
esired. Catalog shows our other shot guns, doubles, 


our book—FREK, THE UNION FIRE ARMS CO., 264 Auburndale, TOLEDO, 0.) 


PEN IT PAYS BIG 
ELEGANT Thin Model ?< WATCH To Amuse The 10 0 ictu [es 
movement, stem wind & pendant set, screw back & bezel. Solid Niekel om PP u b 1 ic w i t h 


PEAIENCE NECESSARY as our in- 
Book and* Guide” tells all. 
We furnish Complete Outfit with Big Adver- 
tising Posters, etc. Humorons dramas brimful 
of fun, travel, history, religion, temperance 
work and songs illustrated. One man can doit. 

ing Opportunity in any locality for 
& man witha littie money toshowin churches, 
school houses, lodge halls, theaters, etc and 


to in sto 

Five Cent Theatres 

IF YOU SEE IT YOU WILL RUY IT, Let us send it by express for your Motion Picture Pilms and Sensé oy rented. 

examination.and if you think It the best bargain you ever saw, pay the ex- Profits $10 to over $100 per ort moe 

ress agent our special sample price $3.75 and m4 is yours. A handsome ? > us, we'l ou ho "Bats 

do it, why not you? It’s easy; 5, tell youhow. Catalog 

plated charm sent Free with every watch. Address Dearborn Street, CHICAGG =. 

FARBER, 325 DEARNORN CUICAGO, Amusement Supply Co. ‘oss dateave.. San Francisco 


FOR COLLEGE OR SCHOOL, SOCIETY OR LODGE 
Factory to you. Made to order in any sty le or material. Read this offer: Either of 
the two styles here fllustrated, enameled in one or two colors, and showing any letters 
or numerals, but not more than shown in illustration (order by pu mber), 
Silver Plate, $1 doz., Sample 10c.; Sterling Silver, $2.50 doz., Sample 25e. 
Satisfaction |e We also make the highest grade so solid gold and silver Pins, 
Badges, Sem. Rings, Fobs, etc., at moderate prices. Special designs and estimates free. 
jog Free hu OO. of new in gold and silver. 
BASTIAN BROS. 23g South Ave., Rochester, N. Y. 


WANTED—Young Men for Firemen and Brakemen. 


We prepare you by mail in from four to six weeks for either of 
the above positions. We have had more calls for our 
competent men than could be supplied. Positions 
aresecured, Promotion rapid. 
of four of the largest roads in the United States. 
If you want to be a railroad man, cut outcou- 
= pon and send to us at oncefor full partic- 
mulars, Writename and address plainly. 
Many positions now open. Address 


NATIONAL RAILWAY 
TRAINING ASSOCIATION 
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Makes 50 Perfectly Formed Cigarettes from a 5c Package of Tobacco 
og A USEFUL HOLIDAY GIFT 


Make a day’s supply of pure cigarettes from your favorite tobacco, 
without waste, in a few minutes. Machint weighs one ounce and fils 
vest pocket. Guaranteed to work perfectly with any kind of tobacco, or 
money refunded. 


ESRICH MFG. CO., Dept. 8, 28 East 23d Street, New York 
AGENTS WANTED—EXCLUSIVE TERRITORY 
ESRICH MPG. CO Oct. 19, 1908 
Gentlemen: The Cigarette Machine received to-day, and, without exception, it is 
the best liitle cigarette maker ever saw—so simple and complete. No doubt many 
others in Pinehurst will purchase them. Thanking you, I am very sincerely, 


Nickel or Gunmetal Finish, 50 cts. | 
Sterling Silver, - - $5.00/ Prepaid 


CANBY STEEL, Pinehurst, N. C. 


‘WantYour Drinks 
KeptHotor Cold? 


icy Hot Keeps Contents Icy Hot 
Or Freezing Cold For Days 
Without The Use of Fire or Ice 


This most recent scientific 
invention can be put to prac- 
tical use by everyone. Boiling 
liquids placed in the Icy Hot 
are found to be just as hot 24 
hours later. Freezing cold bev- 
erages poured in the Icy Hot 
will remain so for days. Think 
of the convenience? Use it for 
hot coffee, soups, broths, teas, 
lemonades, etc. Baby’s milk 
can always be had at the proper 
temperature; no need of the 
usual bother of heating it. Can 
be obtained at any drug or jew- 
elrystore Pints, $3.75; quarts, 
$5 75. If your dealer does not 
keep them send your remittance 
to us. We will send you the Icy 
Hot, express charges prepaid. 


The Icy Hot Bottle Co., 


217 Longworth St., Cincinnati, Ohio. 


NEW BOOKS 


HENDRICK’S COMMERCIAL REGISTER of the United 
States for Buyers and Sellers. In the 17th annual 1908 
edition this valuable work continues to improve over its 
predecessors by 2,472 additional trade classifications, the 
volume containing a grand total of 33,684 headings, eacl 
one representing the manufacturers, etc., of some machine 
tool, apparatus, specialty or material. The book has over 
1,300 pages and contains upward of 350,000 names and a: 
dresses. Whereas the first edition, published in 1891, 1 
quired only eight pages to index its contents, the present 
edition requires eighty-two pages. It covers the Archi 
tectural, Engineering, Mechanical, Railroad, Electrica! 
Mining, Iron, Steel, Export and kindred industries. Can 
be used for either purchasing or mailing purposes. No 
charge is made for fully classifying any firm’s business 
therefore its lists are especially complete. As an illustra 
tion of the system we might mention ‘‘Machinsts and 
Founders’’; all firms who have a machine shop or a foundry 
are classified under that heading for mailing purposes 
then each firm is sub-classified under headings that cove 
every variety of its product The book is expressed to 
any part of the United States on receipt of price $10 by 
the S. E. Hendricks Co.. New York. 


BRIDGE ENGINEERING AND ROOF TRUSSES. hy 
Frank 0. Dufour, C. E. 384 pp.: Svo; 340 illus. In 
dexed: half moreeco; marbled edges. Price, $5.00. The 
section on Bridge Engineering treats iully both bridge 
analysis and bridge design, embracing the various types of 
truss and girder bridges, bridge piers and abutments, bear 
ings, and other details, for railroads, country highways 
ete. The section on Roof Trusses covers all details of 
the analysis, calculation, and design of the various types 
of roof trusses used for buildings of various spans, thie 
methods of securing good light and ventilation, the layout 
and other details of mills, shops, ete. American School of 
Correspondence, Chicago. 


BOILER ACCESSORIES. By Walter S. Leland. Clot! 
144 pp.; 80 illus. Price, $1.00. Treatise on accessories 
of boiler room and engine room essential to economics! 
operation, together with practical instruction in their use 
American School of Correspondence, Chicago. 


A TEXT-BOOK OF PHYSICS. Fdited by A. Wilmer 
Duff. Cloth: 680 pp.: 511 illus. Price, $2.75 net. Seven 
experienced teachers of college physics collaborated to pro 
duce this work. It is divided into the following sections 
Mechanics and properties of matter; Heat; Wave_ motion 
and sound; Light, Electricity and Magnetism; Electro 


Send Us $1.00 For This Handsome Tabourette 


MAKES A SPLENDID CHRISTMAS GIFT 


Send us.just one dollar, in paper, 
beautiful mission Tabourette, shipped ““K. D.” You can set it up in a minute. This 
Tabourette is one of our most popular pieces and we will sell thousands of them. Made 
from best oak, handsomely finished with mission stain. Fits in anywhere. Suitable for 
jardinieres, plants, work-baskets etc. You could use two or three of them to give as 
presents and for your own home. They stand 18 inches bigh set up and are substantial 
and durable. If not in every 


money order or stamps and we will send you this 


satisfactory and as represented, your money back. 


Send today for catalog and we will give you the name of a 
dealer in your vicinity who handles our goods, 


LOWELL FURNITURE COMPANY 


210 Main Street, 
LOWELL, MICHIGAN. 
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Magazine Invites You 


TO JOIN OUR HISTORY CLUB 


Just send your name and address on the coupon below, that is all you need to do to become a 
member. It does not cost one penny and as soon as your name and address is received a set of 
the World famous Library of Universal History will be sent to you prapaid. 


HERE is the greatest opportunity ever offered — an 
opportunity for our readers to secure at less than half 
price these fifteen beautiful volumes all printed from large new type, 
embellished with over 100 double page maps and plans, 700 full page 
illustrations, many of which are in colors, and over 5,000 pages of 
reading matter. 

This offer is made possible by the failureof the publishers, The 
Union Book Co , of Chicago, and knowing this magnificent work has 
been selling at $60 00°a set, we gladly agreed with the receiver of this 
Company to form a Club among our readers and take 150 sets at the 
rock-bottom bankrupt price of only $25.50 and extend terms to our 
readers of 50 cents down and $2.00 per monthfor 14 wonths, be- 
lieving that not only 150 but perhaps 500 of our readers would be glad to 
take advantage of such an exceptional opportunity; however we are 
promised only 150 sets, therefore suggest your writing us at once. 


Before you decide to buy we invite you to examine this work in your 
own home for an entire week absolutely free of charge, and should you 
not want the books after examination we will have them returned at 
our expense. We earnestly request you to examine this Library; 
let your wife and children and friends see it. No better set of books 
could be placed in the hands of children than this; it reads like a 
thrilling novel, and is in fact a complete connected History of every 
country, nation and people from the beginning of time to the present 
year; the greatest World History ever written and endorsed by 
scholars everywhere. 

Prof. George Fellows, of Indiana, says: ‘‘Most histories of the 
World are dreary compilations. This work, however, is clear, interest- 
ing and accurate.’ 

Ex Vice-Pres. Stevenson says: ‘‘It is a complete record of the 
human race and should find a place in every Library.’’ 

E. Benjamin Andrews, Chancellor of the University of Nebr., 
says: ‘Its educational value in the home is sure to be very great."’ 

Rev. Frank W. Gunsaulus, of Chicago, says: *‘These volumes will 
beof immense service in stimulating history study in our country. It 
is a work of real genius,"’ 

Prof. Dabney, of Virginia, says: ‘‘Southern readers will be 
gratified at the impartial spirit in which the war for South- 
ern independence is trea’ 

The St. Louis Globe Democrat says: ‘‘This 
work invests the stady of History with a new 
charm that will be felt by both young and old."’ 


Massive Volumes 
Each volume 7 inches 
wide and 10 inches 
high; weight, 

boxed, nearly 


75 lbs. 


NEVER BEFORE in the annals of the publishing 
business have we seen such a bargain. We do 
not hesitate to recommend this offer to every reader «f this magazine; 
indeed we believe every family should own a standard World History, 
for by knowing how other countries than ours are governed, it gives 
us a better knowledge and higher appreciation of our own system of 
government and makes us better citizens. 


We will be glad to give you an opportunity to see for yourself and 
make your own decision after you have seen the beautiful binding, the 
magnificent illustrations and have read parts of this great History of 
man on earth. Then you can decide. Should you not wish to keep the 
work you will notify us and we will have it returned at our expense, 


The illustration of the books given here does not du them justice; 
you must see them to realize what they are. You assume no obligation 
to us or any one else by making this request, you simply ask for a 
free examination in your own home without paying any one 
anything, and remember you can send the books back st our ex- 
pense, and remember, too, this bankrupt rock-bottom price of 
$23.50 for this $60.00 Library has been made pos- 
sible only on account of the failure of the Union 
Book Company, thus necessitating a receiv- 
ers’ sale at a price which barely covers 
the cost of the paper and binding. 
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Learn Taxidermy! 


The splendid art of Mounting game specimens 
can now be learned quickly in your own home. 


Sportsmen, hunters, anglers, nature lovers, here is an opportunity you have long Moun'e) by Dr. Hugo Warne 

been waiting for! It is no longer necessary to lose the fine trophies you have jane your's gras: ll 
secured during the hunting season, nor to pay Taxidermists exorbitant prices for 
stuffing them. You can now learn this great art for yourself, easily and quickly 
during your spare time. You will soon mount specimens as well as the most 
expert Taxidermist. We teach yoa by mail, in your own home, to successfully 


Mount Your Own 
Game Heads, Birds and Animals 


also to TAN all kinds of hides and furs and make them into beautiful rugs and robes. No 
other art is so fascinating or interesting, and every man, woman or boy who enjoys out- 
door life and sports nome a knowledge of this subject. 

By taking our course of fifteen (15) lessons you will soon be able to do perfect mounting, 
and can decorate your home, office or den with the choicest of art. You will have a 
delightful diversion for your leisure time, and will enjoy every moment you give to the 
subject. Thousands of men and women of every vocation — bankers, lawyers and 
business men — are members of our school and endorse it in the highest terms, 


Big Money in Taxidermy 


Professional Taxidermists earn frorr. $2,000.00 to $3,000.00 per year, and there are not half 
enough Taxidermists to supply the demand. By giving only your spare time to this work 
— can easily earn from $20.00 to $50.00 per month, without interfering with your regular 
usiness or occupation, Mounted specimens sell readily for big prices. Many birds and 
vanimals that ere now killed and thrown away are valuable and can be turned into cash. 


Mr. E. W. Hatch, Chicago, Il., writes us: ‘‘I have made over $550 during my 
spare time selling my specimens and mounting for others.’’ We have hundreds 

of similar letters on our files 
his isthe Original School of Taxidermy, and is endorsed by our thousands of students and all 
leading Museums, Naturalists and Taxidermists We teach the BEST STANDARD METHODS, and 
positively guarantee success. Expert instructors in every department. Our taxidermy work is 
widely known having been awarded First Grand Prize and 9 Gold Medals at the Exposition. 
The editor of any Sportsman's M«gazine will tell you of the high standing of this school, hav- 

ing taught Taxidermy successfully for a number of years. 
WE INVITE YOU TO INVESTIGATE FULLY. Send for our printed matter today. 
’ /, It will interest you, and it’s free. We want «every sportsman or nature lover in the 
%, So country to become a member of the only school in the world “for sportsmen by 


fy % On 9 

%y For a limited time we will send FREE, postpaid, 
+, Taxidermy Books FREE ! our new c :talog,a copy of the faridermy mog- 
“a, azin¢, pictures of ti ple diploma, and hundreds of letters from students—all free, pre- 

paid. Write for these (oday—now while you think of it, Use coupon or postal card. 
< 


Northwestern School of Taxidermy 


Box 58M, OMAHA, NEBRASKA 


afver weeks’ instruction. 


Mounted by 
Prank Dunne of Oak Park, IL. 


C. Stevens 


Chicago, Ml. 


Tanned by C. 


a 
%, 
4, 
,& ./% We mount or sell all k'rds of birds, animals and game 
%, 4 heads. Price list on request. Sign the coupon today. 
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Sp-cimen by Prof. John 
Budd, Williams 
Pa., 
1906, now 
professional 
tazider- 
mist. 
Mounted by Meter H 
W. J. Kennedy, 
age 12, New 
York City. 
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